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TOUGH 
ACCESSIBLE — take off the bearing cap—and there’s your foot, 
bearing! You can lift off the top half, then take the weight of theff yielding s 
rotor off the bottom half and roll that out too. 








he hrew< (away the book” 


oe came out with a beffer motor! 


TRADITION says cast iron for 

motor enclosures—but Elliott ad- 

nced welding technique says 
STEEL—because of its rigidity, its 

tough, crack-proof strength, its 
rkability, its lightness. This decision, once 
made, enabled Elliott designers, to plunge 
with enthusiasm into the job of developing 
a new standardized line of motors. Un- 
hampered by the ball-and-chain of out- 
moded material limitations, they were able 
to incorporate ideas which had never be- 
fore appeared in large motors. . . . Split 
sleeve bearings made exceptionally easy 
to get at... . Greater uniformity in air 
gap, assured by jigged-up precision ma- 
chining and drilling of stator end plates 


and bearing brackets, and integral rigid 
stator assembly. . . . Positive, directed ven- 
tilation without recirculation. . . . Stream- 


lined design, beautiful in appearance, sav- 
ing 25% in space over former designs. .. . 
A30% weight saving in the bearing bracket 
alone — 10% saving over the entire motor. 
These are just a few of many features that 
mean quieter, smoother performance and 
simplified maintenance. 


150 to 1000 hp; four to fourteen poles; drip-proof, splash-proof, 
force-ventilated, pipe or base-ventilated. Bulletin on request. 


ELLIOTT COMPANY 
Electric Power Dept., RIDGWAY, PA. 


Plants at: JEANNETTE, PA. @© RIDGWAY, PA. 
SPRINGFIELD, O. @© NEWARK, N. J. 


DISTRICT OFFICES IN PRINCIPAL CITIES 

















COOL-RUNNING — because of directed air-flow, driven by 
radial fan and guided around and through rotor and stator, then 
out, taking heat with it. No recirculation. 


| Motors 


TOUGH — no fear of cracking a bearing bracket or breaking off 
rere’s your a foot, with this all-steel motor. Rigid too, with the built-up, un- 
ight of the yielding stiffness of fabricated steel. 















FACTS YOU SHOULD KNOW 


About the 1948 STEEL VALVE Outlook 








AN ANNUAL REPORT 
TO STEEL VALVE USERS 





A year before the war started, steel valves became 
difficult to obtain. One of the most critical wartime 
industrial commodities, steel valves have been re- 
quired in large quantities for postwar construction 
programs. 

What is the situation now? How about prices, 
deliveries, new —_— developments? These are our 
observations . 


LITTLE INCREASE IN VALVE PRICES 


The steel valve industry has done its share in keeping 
prices down. Edward selling prices, for example, 
are now on the average only about 10 per cent above 
those in effect before Pearl Harbor. It is hard to 
think of any durable goods industry which today 
serves the buyer on such a favorable price-value 
basis. Steel valves are real bargains—they don’t 
hold up construction programs because of high cost. 


DELIVERIES IMPROVING, BUT— 


Deliveries of Edward valves, on the whole, are 
considerably better than they were a year ago. 

Most small forged steel valves are ebtainable from 
stock or upon short delivery. 

Larger steel valves, however, continue to require 
fairly long lead times and undoubtedly that will be 
the case for all of 1948. Expansion commitments of 
the steam generating, petroleum and process in- 
dustries are such that there is little possibility that 
deliveries can be shortened very much on steel valves 
in sizes above six inches, particularly in the higher 
pressure and temperature series, until well into 1949. 

It is therefore still wise to place steel valve orders 
as far in advance as possible. 


ONE WAY TO CUT INVENTORIES 


Most businesses are greatly concerned about mount- 
ing. inventories. Among the several causes for in- 
creased inventories, we think, is the buying of 
“‘specials.”’ Take the case of valves: standard valves 
with a high degree of interchangeability require the 
stocking of very few repair parts; non-standard 
valves with trick attachments mean extra inventories 
for repairs and delays in receiving emergency 
replacements. 

The steel valve industry today has a complete 
line of standard valves suitable for fully 99 out of 100 
installations. For better deliveries, lower cost, known 
performance and smaller inventories, stick to the 
standard. 


NEW DESIGNS FOR NEW SERVICES 


There is, as we said, a standard valve for virtually 
every service today. That is another way of saying 
that the valve industry has kept up with the tech- 
nological advancements of the power, petroleum, 
and the varied process industries. 

For instance, take Edward. Each new Edward 
catalog has listed basically new valves for higher 
pressures and temperatures. During the past year, 
Edward continued to improve its original designs 
for pressure sealed valve bonnets, welded body- 
bonnet valve joints, closing mechanisms, seating 
systems, etc. 

Not all the advancement is confined to specific 
valve designs, either. For instance, the continuing 
research of the Edward laboratories into the char- 
acteristics of flow and the economics of pressure 
loss has not only led to the development of the 
Edward Equalizer for increasing flow through valves, 
but also has been widely heralded as a contribution 
to the knowledge of the fundamentals of flow through 
pipes. Edward engineers have shared their findings 
and experience with others interested in the same 
problem. 


MEN AT WORK 


As a unit of the Rockwell Manufacturing Company, 
Edward has access to the combined facilities of the 
other Rockwell plants in all parts of the United States. 

This permits more economical manufacturing, an 
even greater research program, fewer headaches in 
obtaining materials and equipment which continue 
in short supply—in other words, more men and 
minds at work on a common objective. 

And right here at the Edward plant, employment 
is at an all-time high. Almost all the experienced 
Edward personnel that left for war service came back, 
and many new men and women have been trained. 
In 1947 expenditures for Edward production facilities 
also reached an all-time high, exceeding even. our 
big wartime expansion programs. 

Consequently we sincerely feel that we are in the 
best position ever to take care of your steel valve 
requirements in pressures from 150 psi up, in sizes 
from \% in. to 16 in., for all temperatures, and for 
boiler room, petroleum, industrial, marine or 
technological service. 


W, r a President 


FF dicrinll Mien: Ime. @ 


SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 
EAST CHICAGO, INDIANA 
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AUTOMATIC DUST HANDLING SYSTEM 


... HYDROVAC 


Our trek into the unexplored unknown of automatic dust handling began 
over ten years ago. We sought the ultimate ...a system that seemingly 
“thinks for itself” ... one with the uncanny reliability that is foolproof. ... 
Success, in rewarding our pioneering quest, has uncovered a surprise 
economy bonanza because "time has more effect on wear than tonnage.” | 
Continuous, top-speed operation of automatic dust removal reduces alll 
maintenance, particularly pipeline. . . . The Automatic Sequence Head 
(pictured at left, patents pending) is, as its name implies, the head or 
brain controlling this Hydrovac System. It opens and closes dust valves, 
skips over boilers-off the line, warns of unusual conditions, tells what is 
happening all the time, and closes the system when all dust is removed. 
... Get the complete story from our representative, then you'll agree it's 
more than a sound investment. . . . The Allen-Sherman-Hoff Company, 
233 S. 15th Street, Philadelphia 2, Pa. 
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E HOPE YOU like the new cover on this 

issue. The name is changed from the old 
familiar Power Plant Engineering to Power Gen- 
eration in line with our object of providing a 
more specialized and helpful service to the fast- 
expanding field of power generation and distri- 
bution. 

The power plant field, like many other phases 
of industry, has been undergoing a constant proc- 
ess of evolution. 

The vastly increasing importance of power 
supply to our many factories, mines and service 
establishments—coupled with marked technical 
advances in the steam turbine, higher operating 
pressures and temperatures, the mercury cycle, 
the gas turbine, and atomic energy—all turn the 
spotlight on power generation as a highly-devel- 
oped and complex science of its own. 

The decision to give 50-year-old Power Plant 
Engineering the new title of Power Generation, 
beginning with this issue, is part of our program 
to provide a more concentrated editorial and 
product information service to a larger but more 
concentrated group of men with kindred interests 
and problems in steam and power generation, and 
all other phases of power supply, in both utility 
and industrial power plants. 

Its improved editorial pattern will include such 
important topics as: 


1. New Developments in Power Plant Equip- 
ment, Descriptions of New and Outstanding 
Power Plants 

2. All Problems of Power Plant Construction, 
Operation and Maintenance 


3. Steam Generation in all types of power plants 
—steam generating units, fuels, combustion, 
firing methods, feedwater and air supply 

4, Steam and Gas Turbines—condensers and 
other auxiliaries 

5. Hydro-electric Power Plant Equipment — 
hydraulic turbines, water control devices, etc. 

6. Diesel Engines, Gas Engines and Auxiliaries 

7. Pumps and Air Compressors, auxiliaries and 
related problems 

8. Water Supply and Treatment 

9. Fuel Handling and Storage 

10. Piping, Valves and Specialties 

11. Instruments and Controls 

Steam, water, compressed air, and other power 
plant services for processes and heating, also 


52. 
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Announcing a New Name for an Old Friend 
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refrigeration and air conditioning services. 

13. Electrical Problems of the Power Plant—gen- 
erators and auxiliaries, switchgear, problems 
of supplying electricity to industry 

14. Developments in thermodynamics, heat trans- 
fer, electronics and other fundamental subjects 

15. The Atomics Section, which proved so popu- 
lar in Power Plant Engineering, will continue 
as before in Power Generation 


These and all other subjects related to the in- 
terests and duties of the Power Engineer will con- 
tinue to receive the same authoritative treatment 
by the country’s leading engineers in Power Gen- 
eration as they have in Power Plant Engineering. 

In Power Generation, too, you will find carried 
on as usual, the familiar features of: The Practical 
Engineer, devoted to practical operating prob- 
lems; Engineers’ Preview; What Leaders Say; and 
the very popular and practical sections on Letters 
and Comments and Questions and Answers. 

In short, there will be no change in the maga- 
zine except the change of name to Power Genera- 
tion. It is our hope to make the magazine, under 
the new title, continually more effective in helping 
power engineers with their everyday problems, 
and to aid them in preparing for the interesting 
changes and developments in which they must 
take part during the next few years. 
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ERMAN TECHNICAL ADVANCES before and dur- 
G ing World War II in the manufacture of synthetic 
materials from by-products of the high-temperature car- 
bonization of caking bituminous coal are described in a new 
Bureau of Mines publication. Aside from the manufacture 
of synthetic liquid fuels and fuel briquettes, coal tar also 
was highly valuable for the production of plastics, syn- 
thetic rubber, explosives, dyes, pharmaceutical preparations, 
and synthetic drugs. During the war, Germany virtually 
abandoned the use of coal tar in the making of creosote 
for wood preservation and refined tars for road construc- 
tion. 


In discussing new or improved tar-plant equipment, the 
publication describes a continuous tar still of unusual de- 
sign offering several advantages over batch sills. Some 
changes in equipment design were necessitated by an in- 
creased demand for hard pitch for pitch coke and plastic 
compounds. Improvements also were effected in pitch-cool- 
ing equipment, anthracene recovery equipment, and tar- 
acid extracting equipment. 

Among fhew or increased uses of pitches and tar oils 
developed in Germany were electrode coke manufacture, 
making of special pitch compounds, road tars, carbon black, 
lubricating oils and greases, hydrogenation of pitch and 
tar oils, coal briquetting, and roofing and waterproofing 
compounds. 

A copy of the publication, Information Circular 7409, 
“German High-Temperature Coal-Tar Industry,” may be 
obtained by writing to the Bureau of Mines, Publications 
Section, 4800 Forbes Street, Pittsburgh 13, Pa. 


* * * 


UILT-UP sections between terminals on Jones bar- 
rier terminal strips increase the leakage path and 
prevent direct shorts from frayed wire ends. Molded of 
black Durez, the strips have excellent dielectric prop- 
erties, also improve appearance of the equipment. Ter- 
minals and screws are of nickel-plated brass. Three 
types are available: screw terminals, screw and solder 
terminals, and screw terminals above panel with solder 
terminals below. These are supplied with various com- 
binations of screws. 


* * * 


OILCLAD, a new insulated pipe unit for outdoor over- 
F head applications, has recently been announced. This 
employs copper or aluminum foil, use of which was greatly 
restricted during the war but now available again. In the 
Foilclad construction, the pipe as specified is first covered 
with a loose-fitting asbestos pipe covering of the desired 
thickness. This insulation is then machine-coated uniformly 
with high-temperature asphalt and wrapped with asbestos 
felt, followed by an additional coating of asphalt to a 
thickness of 1/4 in. or more if desired. Finally, the out- 
side is specially wrapped with a sheet of thin electrolytic 
copper or pure aluminum, making a perfect bond with the 
hot asphalt. Furnished for any type of joint, the Foilclad 
units are delivered to the job in 21-ft lengths, eliminating 
field work of applying all the above insulating materials. 
Galvanized iron sleeves, wedge clips, expansion loops, fit- 
tings and the like are furnished to make a complete sys- 
tem. Overhead supporting method uses galvanized iron 
bands for pipe up to 314 in. and rollers for 4 in. and 
larger, which suspend pipe independent of insulation. 


UBELESS TIRE, product of over 5 years’ research 

by B. F. Goodrich Co., may soon be available to 
American motorists. The new tire looks like the regula- 
tion casing, is applied to the regular tire rim, requires 
about normal low-pressure inflation. Described as a 
“seal-o-matic tubeless tire,” it is claimed to be self- 
sealing against normal cuts and penetration, and to have 
high heat dissipation. 


z 2? 


N ADDITION TO the plastics now being used as a 
I substitute for zinc and copper in zinc etchings and 
photo-engravings for printing, another material, mag- 
nesium, is being used. It is claimed to etch satisfactorily— 
cuts made from it are reproduced in the Dow Diamond— 
it is only one-fourth the weight of copper, saving weight 
in handling, storing and on presses; and it work-hardens 
so that it wears as well as copper and better than zinc. 


x *6*§ * 


NE OF THE successful methods for building good 
will among employees is to show them that you 
are interested in their welfare. If you have a staff of 
assistant engineers or watch engineers and firemen work- 
ing under you, one of the most effective ways your 
company can foster good feeling is to provide them 
with help on their income tax problems. This goes, of 
course, for all employees of your company. It might 
be a good idea to call management’s attention to the 
new edition of the EMPLOYEE’S 1948 INCOME TAX 
HANDBOOK, just published by the Industrial Rela- 
tions Institute, a division of Commodity Research Bu- 
reau, Inc. It is a 32-page booklet giving complete de- 
tailed instructions for computing an employee’s income 
tax for 1947, whether it is paid on the withholding basis 
or must be calculated on Form 1040. It sells for 20 cents 
a copy-in lots of 250 or less and special prices are given 
for larger quantities. Many companies buy these book- 
lets and distribute them free to employees. 


* * * 


UIDED MISSILE capable of traveling 5000 miles 

will become a reality within 15 years, predicted Brig. 
Gen. Donald L. Putt, deputy chief of the engineering divi- 
sion, Air Materiel Command, before the National Safety 
Congress recently. General Putt’s estimate of time re- 
quired is based on the peacetime research pace, but the 
Air Force believed that a 5000-mile missile could be com- 
pleted within 5 years provided there were unlimited funds 
and resources at its disposal. 


* * * 


ETAILS of an industry-wide co-operative effort at 
Kure Beach near Wilmington, North Carolina, 
where a great corrosion-testing project is under way, 
are now given in an illustrated report. The project is 
to test effects of salt water, salt air and marine organisms 
upon metal, wood and other materials. This has been 
studied exhaustively for 12 years and data accumulated 
are freely exchanged and available to all industry and 
to government agencies. Maintenance and development 
costs are shared by The International Nickel Co. and 
The Dow Chemical Co. The project was developed by 
F. L. LaQue of International Nickel and is operated 
under his direction. 
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from sludge and rust with 
Texaco Regal Oils (R & O) 


ODAY’S record demand for power means that 
‘Lae must run for longer periods between 
overhauls. Hence the importance of using oils 
designed to give full protection ...to prevent 
sludge, rust and foam— Texaco Regal Oils (R& O). 
Texaco Regal Oils (R & O) are the Texaco Regal 
Oils that have been world-famous for more than 
20 years .. . improved with inhibitors against rust 
and oxidation, and specially processed to prevent 
foaming. They are specifically designed to keep 
turbine lubricating systems clean, bearing tem- 





January, 1948—POWER GENERATION—Chicago, III. 


ASSURE POWER OUTPUT /~ 





...10 MEET RECORD DEMANDS 


‘Keep your turbines free 


peratures normal, governor action smooth and 
responsive. 

In new turbines, the rust-inhibiting properties 
of Texaco Regal Oils (R & O) are especially impor- 
tant. The inhibitor plates out on the metal and 
assures a rust-free system right from the start. In 
addition, Texaco Regal Oils (R & O) give extra 
long service life. They meet the turbine oil speci- 
fications of all leading turbine manufacturers and 
of the United States Navy. 

Texaco has a complete line of lubricants for 
turbines and all power plant auxiliaries. Talk to 
a Texaco Lubrication Engineer. Just call the near- 
est of the more than 2500 Texaco Distributing 
Plants in the 48 States, or write: The Texas Com- 
pany, 135 East 42nd Street, New York 17, N. Y. 


TUNE IN... TEXACO STAR THEATRE oiauale the TONY MARTIN SHOW every » Wednesday night. ° » METROPOLITAN, “OPERA Socata every Saturday afternoon. 
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FOR HIGH PRESSURE 
BLOW-DOWN SERVICE 


Why has the Public Service Electric and Gas Com- 
pany of New Jersey, like so many other leading 
utilities, selected Yarway Unit Tandem Blow-Off 
Valves for their high pressure boilers? The answer 


is simple—proved performance. 


Yarway Unit Tandems have proved themselves un- 
equalled in service throughout all industries on 
pressures from 400 to 2500 psi. This tandem is a 
combination of the Yarway Hard-Seat* Valve (next 
to boiler for blowing) and the famous Yarway Seat- 
less Valve (for sealing)—both contained in a one- 


* Seats furnished either separate or integral. 


piece forged steel body. This rugged construction 
eliminates the interconnecting flanges, bolts and 
gaskets required in bolted tandem designs, making 
a trim, compact unit. 


Nearly 40 years of laboratory and field experience 
concentrated on blow-off valve requirements, makes 
Yarway a logical source of supply for your next 
blow-off valves. Write for Catalog B-432 for pres- 
sures up to 2500 psi. . . Catalog B-424 for lower 
pressures. 


YARNALL-WARING COMPANY ° 114 Mermaid Avenue, Philadelphia 18, Pa. 
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This installation of B&W CUBS* consists of two oil- 
Furnace Boilers. Steam Capacity of each is 35,000 Ibs. per hr. at 160 psi, 350 F. 


January, 1948—POWER GENERATION—Chicago, III 








Cah 


with BeaW “CUBS”* 


How boiler ee moesnlediiga is Fhelplad to offset rising 5 fel 
costs is typically illustrated by the recent experience at a southern 
asbestos products plant. When two new Baw CUBS* replaced 
six old hrt units, a fuel saving of 20 to 25 per cent was immediately 
realized, along with substantially higher steam generating capacity. 


Plant expansion shortly after the CUBS* went into service greatly 
increased steam demands, “We would have been unable to take care of 
the situation with the old units”, reports the Company. “As it was, the new 
boilers ran away with the load. All in all, we are very much pleased with their 
_ performance, and feel that they are one of the best investments we ever made”. 


Any industrial plant requiring boilers of 10,000 to 50,000 Ib. per hr. steam 
capacity can have the cost-saving benefits that are “wrapped up” in all 
B&W CUBS*. Three different types are available, each having distinctive 
features that make it the best choice for a wide variety of operating conditions. 
- A.B&W. engineer will be glad to explain fully why they are such a good buy. 


"nisin Unit BoiterS 


Each as much a package boiler as 
any unit of its capacity can be. 





FOR POWER PLANTS — B&W, Open-Pass, Radi jegral- : & WILCOX 
Furnace, Cross-Drum, Stirling and iste-Heat on y 


Boilers .. . Air Heaters . . . Economi 
Water-Cooled Furnaces . . . Oil, Gas & 
Chain-Grate Stokers . . . Stacks and Breeching 
& Welded Tubes .  Refracovis . « Chemical Recovery Units 
; . Alloy Casting 
wk kw ok 
OTHER Baw PRODUCTS Marine Bo 
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A large midwest utility company, operating wide-spread 
plants, installed Nonpareil Turbine Oil in some of the turbines at 
two stations. Operating records were kept of all oils used in the 
company’s turbines. Samples of the oils were tested periodically by 
the Chief Chemist. A study of the records over a period of years 
revealed that in the turbines lubricated with Nonpareil: 

... the neutralization number remained at a constant low level. 

... there was no down time for cleaning the oil system or for 
changing oil. 

... the over-all cost of operation was lower, while the earn- 
ing power was greater because turbines were on the line longer. 


Naturally, the decision was to switch to Nonpareil for all 


units. To date, 18 turbines with a total capacity of 211,000 KW are 
lubricated with Nonpareil. 

Ask a Standard Oil Lubrication Engineer about nearby power 
plants where you can check for yourself the record Nonpareil is 
making. Standard Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois. 
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DARD 
WICE 


ov get the full benefit of auto- 
Yin combustion control only 
when you have a combustion control 
system which is fu//y automatic. 

You are not getting full bene- 
fit if manual adjustment is needed 
when there is a change in fuels, when 
a pulverizer is shut down, when coal 
gets wet, or when feeder characteris- 
tics change. You lose not only the 
time required to make the adjust- 
ment, but also the time spent in watch- 
ing for the need of it. 

The Hagan Differential Master 
method of combustion control zs fully 
automatic. The method employed is 
simple. A Hagan Master Sender, 
which is sensitive to steam header 


pressure, controls heat input in ac- 
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.»e THE HAGAN DIFFERENTIAL MASTER 





cordance with demand. A Hagan 
Differential Master Sender, measuring 
steam flow, regulates air flow. The 
boiler unit itself thus becomes a cal- 
orimeter of heat input. 

The Hagan Differential Master 
system is in service with boilers burn- 
ing gas, oil, pulverized coal and 
various combinations of these fuels. 
Boiler sizes in these installations 
range from 30,000 lb./hr. at 200 p.s.i. 
to 650,000 |b./hr. at 1,800 p.s.i. In 
every situation it has proved to be 
accurate, reliable, and easy to operate. 

Hagan engineers will be glad to 
show you the advantages offered by 
the Differential Master method in 
your plant. Hagan Corporation, 


Hagan Building, Pittsburgh 30, Pa. 
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FUEL FEED AIR FLOW FORCED DRAFT 


HAGAN CORPORATION 


BOILER COMBUSTION CONTROL SYSTEMS 
nace RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
pretty METALLURGICAL FURNACE CONTROL SYSTEMS 


CALGON REN BREE SENS 

THRUSIORQ FORCE MEASURING DEVICES 
DETROIT PUB RANI 
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AT ROCHESTER 
PUMPING STATION- 






a 


1 “PYRI-FILTER 


THE DE LAVA 
REMOVES DIRT ano CARBON 


T this pumping station, a De Laval cen- 
trifugal pump, direct-connected to a 
Chicago Pneumatic Diesel engine, pumps 
water from Hemlock Lake to Rochester. The 
Diesel lubricating oil at this pumping sta- 
tion is purified by means of the De Laval 
“Puri-Filter”. 

The “Puri-Filter” consists of the De Laval 
“Uni-Matic” Oil Purifier in combination with 
several Fram “Filcron” Filters. Dirt and 
water are removed from the oil by means of 
centrifugal force, the water being discharged 
continuously. The colloidal carbon is re- 
moved by the Fram Filters. Thus the oil is 
given maximum purifying effect at all times, 
providing Rochester with a safeguard for its 
all-important water supply. 

The “Puri-Filter” is a compact unit fur- 
nished completely piped up, ready to 


run. Itis the “natural” Diesel engineers THE DE LAVAL SEPARATOR COMPANY 
have been waiting for to enable them to _—_165 Broadway, New York 6 427 Randolph St., Chicago 6 


keep their lubricating oil in the cleanest | DE LAVAL PACIFIC CO., 61 Beale St.,San Francisco 5 
possible condition. THE DE LAVAL COMPANY, Limited, Peterborough, Ont. 




















DE LAVAL 





OIL PURIFIERS 
WER PRODUCTION 
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GaRLOcCK 117 Valve Stem 
Packing is manufactured from 
long fibre asbestos yarn and lubri- 
cated with a special heat-resisting 
compound. “Packed with Quali- 
ty” from raw material to finished 
product, GARLOCK 117 gives su- 
perior service on stems of valves 
of all types operating against 
steam, hot or cold water, or oil. 
THE GARLOCK PACKING COMPANY 
PALMYRA, N. Y. 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 
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GartLock 117— 
furnished either 
braided or twist- 
ed in all sizes 
from 1" to 34”. 











PROGRESS 
THROUGH 
THE YEARS 


DETROIT 
STOKERS 


HALF A.CENTURY 


On this our Fiftieth Anniversary, we express our 
appreciation of the confidence placed in us by many 
Engineers, Architects and satisfied users, for their 
favorable consideration of our Stokers. Without their 
cooperation and approval, the present standing of 
our Company in the Industry could never have 
been achieved. 





1898 First Detroit Automatic 
' Stoker. Screw Feed. 











To them we say: 


“Thank you, and we trust our efforts in the 
future will warrant your continued patronage.” 


1902 Paria Detroit Stoker, 
V Type Screw Feed. . DETROIT STOKER COMPANY 
comers MAIN OFFICE AND WORKS—MONROE, MICHIGAN 


SALES AND ENGINEERING OFFICE, 
GENERAL MOTORS BUILDING, DETROIT, MICHIGAN 


Offices in all Principal Cities 











1907 First Detroit V Type 
Stoker, Reciprocating Feed.. 





: eo ‘ ak 3 vr 
1910 Detroit V Type Stoker 1919 First Detroit 1919 First Detroit Multiple 1923 First Detroit | 
with Detroit flat arch. Underfeed Stokers. Retort Stoker. Double Retort Stoker. * 





i 


1898—1902 


First Detroit Stoker Plant, located in Detroit. 


i. ee 
| DETROIT AUTOMATIC STOKER co. 


ae atonal \ ehisy, 
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1902—1922 


Present Detroit Stoker Plant— Monroe, Michigan. 
194 Production of Detroit Stokers in 1948 has reached 
an all time high due to universal demand. 


Fifty Years of Experience in combustion engineering 
and building stokers exclusively. 





: 1925 First Detroit 1928 First Detroit 
UniStoker (motor and Junior LoStoker. 
3 bEVe We bha-You More} ob eV-Yos (10 OM 








ii i 
1932 First Detroit (spreader) 
RotoStoker—Still in operation. 


Second Detroit Stoker Plant, located in Detroit. 





1938 Detroit RotoGrate. First con- 
tinuous ash discharge spreader 
stoker with forward moving grate. 





‘1937 UniStoker with Detroit 


Adjustable Coal Feed Control. 








BUY THIS NEW PUMP 


“Off-the-Shelf” 


iT HAS MANY APPLICATIONS 


3 Stock Sizes Give 
Wide Range of 
Capacities 


"THROUGH SIMPLE CHANGES in V- 

belt drive, impeller or casing 
these new pumps meet all average 
pumping requirements up to 500 
gpm and heads to 100 ft. 

They were designed for the av- 
erage user, who does not need a 
pump of special design or specifi- 
cation, but who does want a thor- 
oughly reliable pump at a reason- 
able price, that he can buy right out 
of stock, and adapt to his needs. 

The new “Pedrifugal” pump is 
built up to highest Allis-Chalmers 
standards in design, materials and 
workmanship. It is thoroughly test- 
ed, and backed by 65 years of engi- 
neering leadership in the design and 
construction of fine centrifugal 
pumps. Find out more about this 
new pump at your nearest A-C office 
or dealer. For specifications, ask for 
Bulletin 52B6691. ALLIs-CHALM- 
ERS, MILWAUKEE 1, WISCONSIN. 

A 2306 





*Allis-Chalmers Trademark 


ALLIS: CHALMERS 


One of the Big 3 in Electric Power Equipment — Biggest of All in Range of Industrial Products 


22 





fe THE NEW 


deitugal « 







BUY IT “OFF THE SHELF" — Pump can be 
bought “bare” or as a complete unit pump 
motor, Texrope drive and welded steel base 
Also can be coupled or belted to a motor, a 
gasoline engine or power take-off which you 
already have. 





V-BELT DRIVE GIVES GREAT RANGE OF 
CAPACITY — The Pedrifugal pump 1s spe- 
cially designed for flexible TEXROPE V-belt 
drive Changing one sheave quickly changes 
speed and capacity of the pump... gives you 
great flexibility. 





Pedestal Type 


CENTRIFUGAL PUMP 






od 


DESIGNED AND BUILT FOR SIMPLIFIED 
MAINTENANCE — All moving parts quickly 
accessible without disconnecting pipes. No 
packing rings to replace . . . bearings have 3 
to 5 year supply of grease under normal 
operating conditions. 





HIGH GRADE CONSTRUCTION — Two 
large ball bearings, grease sealed . . . High 
grade mechanical shaft seal . . . Heavy 1 in. 
machined shaft with key ways and impeller 
lock nut . . . Bronze open type impeller... 
Heavy, generous design throughout. 











ZS» 
A CENTURY 
OF SSRVICS 
to Industry 
THAT MADE 
‘\ America Great 
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Cheaper? Yes, and here’s why: Exhaustive field tests reveal the presence of “dead 
corner areas” in the conventional induced draft cooling tower, which seriously 
impair performance. ; 
The new octagonal design of the Fluor “Counterflo” Tower not only elimin- —_Flvst_@reator atmospheric cooling 
: : ‘ _ towers are recommended where con- 
ates stagnant corner areas, but provides a greatly increased intake area from _ ditions make this type most practical. 
six sides, thus assuring more uniform air distribution within the tower. 
oa Add to this efficient tower design such other Fluor firsts as the patented upspray 
gh “Spirodome” water distributing system, proper design and arrangement of grid 
~ decking to assure longer air-water contact, fan and gearing developed to give long aay 
ca service life, and rigid time-resistant construction throughout—and you'll find that Ne fiver Finan cooling on eee 
they all add up to lower operational costs—which means colder water cheaper! = ™4ust"”- 


: BE SURE fi) WITH FLUOR 

3 

F i UO R Propucts : Cooling Equipment, Mufflers, Gas Cleaners, Pulsatton Dampeners ' 
SERVICES : Designers and Constructors of Refinery, Chemical and Natural Gas Processing Units 


THE FLUOR CORPORATION, LTD., Los Angeles 22-NEW YORK + PITTSBURGH * KANSAS CITY - HOUSTON + TULSA - BOSTON 
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For an exceptionally wide range of steam require- 
ments — capacities, pressures and temperatures — 
the VU Unit assures overall performance which 
measures up to the best modern standards... as 
proved by records of hundreds of installations. 

One of the principal reasons for the success of the 
VU design, originated by Combustion Engineering 
in 1925, is the principle of symmetry which makes 
every longitudinal section through the unit the 
same as every other. 

Think what this means. Since each longitudinal 
section is identical ... and the front-to-rear course 
of the gases assures practically constant tempera- 
ture and mass flow at any given line crosswise of 
the unit . .. the performance of each section is 
identical. Therefore identical sections can be com- 
bined to provide the desired capacity at optimum 
overall efficiency. 

Symmetrical design eliminates lazy tubes since 
each longitudinal section has’ the same furnace 
volume, same evaporative surface, the same 
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UNIT 


amount of water, producing the same amount of 
steam. Moreover, the uniform release of steam 
along the entire length of the drum eliminates 
surging water level and periodic carry-over of 
water slugs with the steam. 

These operating advantages, combined with 
features assuring dependable service and low 
maintenance cost, have resulted in the selection of 
VU Units for installations throughout the United 
States and Canada and in many foreign countries. 
Aggregate capacity of these installations is now 
more than 70,000,000 pounds of steam per hour — 
a fact which speaks for itself. 

The three units here illustrated comprise the 
VU family. They provide for capacities from 
15,000 to more than 300,000 lb per hr, for pressures 
up to 1000 psi and for steam temperatures up to 
900 F, or higher. They are adaptable to the use of 
any fuel or method of firing. They represent a 
complete answer to any and every specification of 
steam requirements within their capacity range. 
B-141-A 








of 


eS 
























Type VU Steam Generator 
(for the higher capacity range) 


This unit, the original VU design, may be fired : 
by pulverized coal, oil or gas, or any combination 
of these fuels. Available for capacities up to 
300,000, or more, lb of steam per hr, pressures 
up to 1000 psi and steam temperatures up to 900 


+ aera eye esaretye a a 


F, or higher. Furnace bottom may be as shown or 
may be of hopper type. Economizer or air heater 
surface may be added. 

















Type VU Steam Generator 
(for the middle capacity range) 


In this VU design, shown equipped with a C-E 
Spreader Stoker, the furnace proportions and 
arrangement of water wall surfaces may be 
adapted for firing by any type of mechanical 
stoker. Design is also adaptable for firing by oil 
ot gas. Economizer or air heater surface may be 
added. Approximate capacity range 25,000 to 
100,000, or more, lb per hr. 


























C-E Package Boiler 
(for the lower capacity range) 


This youngest member of the VU family is de- 
signed for industrial load conditions and par- 
ticularly for plants having small operating and 
maintenance forces. Capacities range from about 
15,000 to 50,000 lb per hr. Firing may be by 
spreader stoker, single-retort underfeed stoker, 
oil or gas burners. Any of these methods may be 
substituted for any other, should fuel market 
conditions make this desirable. 
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GYROL FLUID DRIVE 


FOR BOILER FEED PUMP CONTROL IS GETTING 
MORE AND MORE POPULAR! 





Laboratory demonstration permits observation of rotating elements in an American Blower 
type VS class 6 Gyrol Fluid Drive for use with a 3600 RPM 2,000 H.P. Boiler Feed Pump. 


Why? 


Because Gyrol Fluid Drive saves power and is ,- “ 
the proved means of providing the fine incre- 

ments of speed adjustment required in the AM F R ICAN B LOWE ie 
narrow speed range over which a boiler feed 
pump must operate. Division of Amrnicay Rapiator & Standard Sanitary conrosarion 








Interested? Send for descriptive bulletin 8019. 














AMERICAN BLOWER CORP., DETROIT 32, MICHIGAN 
CANADIAN SIROCCO CO., LTD., WINDSOR, ONTARIO 
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Whatever 


Fuel You Burn— 
You 


pAlley CON TROLS 


ul Save Money 
with 





= 








Bailey Controllers of this type accurately measure and 
record the factors upon which controls are based. 


Bailey Combustion Control 


1. Secures instant response to changes in load by 
regulating both fuel and air at the same time. 


2. Maintains optimum fuel-air ratio as measured 
by Bailey Meters. 


3. Gives you the same complete control, when 
you change fuel, or even when you burn waste. 


Bailey Three-element Feed Water Control 


1. Reacts quickly and yet retains high stability 
by accurately measuring Steam Output and 
Feed Water Input and by controlling the rate of 
feed water input so that it equals steam output. 


2. Surge resulting from severe load changes is 
held to a minimum by the action of flow ratio 
and level components which may be adjusted 
fo conform with boiler characteristics and 
operating conditions. 


3. Needs no excess pressure control because its 
operation is based in part on an accurate 
measurement of feed water input. 


BAILEY METER COMPANY 


1040 IVANHOE ROAD > 2 5 


fer 


CLEVELAND 10, OHIO 
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You’ll get high Economy, Safety and Avail- 
ability because Bailey Controls, working 
from the accurate measurements of Bailey 


Meters, do the right thing at the right time. 


4. Power used by feed pumps may be reduced 
by applying Three-element Feed Water Con- 
trol directly to pump speed. 


Bailey Steam Temperature Control 


Maintains uniform temperature by controlling 
primarily from boiler load and by readjusting 
from temperature. 


Bailey Feed Heater Control 


1. Gives smooth efficient flow through heaters 
because its multi-element action incorporates 
accurate measurements of both flow and level. 


2. Permits the use of smaller storage capacity 
heaters and tanks thereby reducing the cost 
of initial equipment. 


Bailey Pump By-Pass Control 


Protects pumps by opening a by-pass valve 
when flow through the pump drops below the 
safe minimum value. 
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ATERS from different sources may be identical 

or radically different in appearance—but you 
can’t tell by looking at them which source to choose 
for your plant. 

Even the most thorough chemical analysis seldom 
provides more than a starting point for the study on 
which a decision must be based. 

Along the Gulf Coast, for example, there is an area 
where river water contains much suspended matter 
and is otherwise contaminated, while well water is 
clear and of excellent quality. The well water is ob- 
viously preferable—but industries take a chance in 
using it, for salt water underlies the fresh water table, 
and any large use of fresh water may cut down the 
pressure, let the salt water in, and spoil the whole 
supply. 


__ With wit 


To plants near the sea coast, salt water is often a 
serious problem, even when they get their water sup- 
ply from rivers. Tidal flow may cause brakish water 
many miles from the river’s mouth, particularly in 
periods of dry weather. The Delaware River offers a 
marked example of this tendency. A Canadian plant 
has even gone to the length of damming a river below 
the raw water intake in order to keep sea water out. 

Variability of water sources is always a problem. 
One Louisiana plant, for example, had a choice be- 
tween river water which was right “‘at the door,” 
and water from an artificial lake nearly two miles 
away. Comparison of water samples showed that 
both waters would re- 





quire coagulation, filter- 
ing, and softening. The 
lake water was better in 
quality, but there was the 
cost of a two-mile pipe 
line to be considered. 
When samples of the 
two waters taken at vari- 
ous times of the year were 





studied, the decision was Pi mare 


easy. At high water, the 
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is best for your plant? 


























river became extremely muddy; at low water, organ- 
ic contamination was great and there was even con- 
tamination by salt from wells drilled for oil at vari- 
ous points along the river. The lake water, however, 
was very even in quality, virtually the only change 
being a somewhat greater amount of suspended solids 
after heavy rains. 

Contamination by industrial wastes from other 
plants may also be a serious problem, and this, too, 
may become more serious when water flow is low. 
In some instances, both the cost of treating contami- 
nated waters and the cost of using alternative sources 
have been so high as to force a change in the choice 
of plant site. 





These are only a few of the problems that may 
arise in selecting a water source. Water quality can- 
not be neglected—water quality at all times, under all 
conditions and, as far as it can be foreseen, for the life 
of your plant. 

In the matter of water sources, as in all other in- 
dustrial water problems, Hall Laboratories is pre- 


pared to recommend procedures which, taking all 
factors into account, represent the most economic 
and efficient solution in your specific situation. 

For full information concerning Hall service, 
write to Hall Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pennsylvania. 

















HALL LABORATORUSS: UNC, 


(A Subsidiary of Hagan Corporation) 








CONSULTANTS ON 


INDUSTRIAL 


INDUSTRIAL 
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WATER TREATMENT 
HALL SYSTEM OF BOILER 


WATER CONDITIONING 


WASTE RECOVERY AND DISPOSAL 






Protection against rust trouble is assured because 
SINTURLITE OILS are rust inhibited. They are also 
anti-oxidant and non-foaming...have high sta- 
bility and resistance to formation of deposits. These 
characteristics mean long turbine oil life and con- 
tinuous high efficiency of operation. SINTURLITES 


fully meet requirements of steam turbine manu- 


facturers. Five viscosity ranges are provided to suit 


varying requirements of installations. Engineering 
counsel on application of SINTURLITE OILS to your 
lubrication problems will be promptly furnished. 


January, 1948—POWER GENERATION—Chicago, Ill. 











Lond STAY RIGHT 


with 


NTURLITE 


OIL 





INDUSTRIAL OILS 


FOR FULL INFORMATION OR LUBRICATION COUNSEL 
WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVE., NEW YORK 20, N.Y. 
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Meeting your steam requirements 
‘with CONTROLLED SUPERHEAT over WIDE LOAD RANGES 


METHOD of superheat control which 
successfully overcomes the disadvan- 
tages of methods such as damper by-pass, 
“desuperheating” by spraying water into 
steam, and others, has been developed and 
applied to Foster Wheeler steam generators. 
The Foster Wheeler method operates by 
reducing the latent heat of the steam in the 
superheater inlet header. It differs from con- 
ventional desuperheating because no water 
is added to superheated steam. Simply, 
superheating becomes a controlled operation 
from inlet to outlet. 


Boiler feedwater is diverted around the 
economizer and passed through tube bundles 
located in the superheater inlet header. This 
relatively cool feedwater condenses some of 
the entering cleaned and dried steam. The 
amount of moisture entering the superheater 
is regulated to provide positive and accurate 
control of final temperature. In addition to 
the wide range control possible when this 
device is used, superheated steam is not con- 
taminated by water, and excessive metal 
stresses are avoided. 


A reprint of an article describing in detail a specific application of Foster Wheeler 
condenser-type superheat control is available. Ask for B-46-20. 


FOSTER WHEELER CORPORATION 


165 


{| Final Steam Temp.. 


r} i Superheat Control 
\* i Range, percent 
a eles 


Z 


BROADWAY, 


NEW YORK 6, 


Steam Capacity, 
iD, per btn a 375,000 
Final Steam Temp. 900°F - 


NYU) of-tanl-toh mm oleh ge) 


Range, percent ....... 
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NEW YORK 


Steam Capacity, 
Ib. per hr Vso 01010) 


900°F 


Final Steam Temp 
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Economizer 






Cortrol 
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Orifice Disc 








arrangement of condenser-type 


Circulating Water 


This enlarged section through the superheater inlet header shows the 
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Saturated Steam Gonnéctions to Superhecter 





Superheater iniet Header 


Superheater Elements 


Velve Feed Woter 


control of final steam temperature. 
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Action of steam in Terry wheel 
turbine. The steam issues from 
an expanding nozzle at high ve- 
locity and enters the side of the 
wheel bucket in which its direc- 
tion is reversed 180°. As this 
single reversal uses but a por- 
tion of the available energy, 
the steam is caught in a sta- 
tionary reversing chamber and 
returned again to the wheel. 
This process is repeated several 
times until practically all of the 
useful energy has been utilized. 


NO PARTS 
TO LOOSEN OR WORK OUT 


and wear on the 
blades forming the pockets is of little con- 
sequence, as it does not materially affect 
horsepower or efficiency. 


The rotor of the Terry Wheel Turbine is a 
single forging of special composition steel, 
in which a series of semi-circular buckets 
is milled. There are no separate parts to 
become loose or work out. 

The power-producing action of the steam 


takes place on the solid curved backs of 
these buckets or pockets. Therefore close 





clearance is unnecessa 


For detailed information about this effec- 
tive construction and its advantages, write 
us on your business letterhead for a copy 
of Terry Turbine Bulletin S-116. 


T-1172 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
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HOW MUCH 
FUEL 
DO YOUR 
CONDENSERS 
“BURN”? 





Sounds like a foolish question, doesn’t it? Actually it isn’t—here’s why: 
Every fraction of an inch of condenser back-pressure uses up fuel which costs 
you money but gives you no return, so in effect that fuel is burned up in the 
condenser and goes to waste — ca total, and often unnecessary, loss. ‘ 

The loss is unnecessary because condenser back-pressure is the result 
of lowered heat transfer and most transfer difficulties are due to micro-biological 
slime deposits on water-side surfaces. 

These deposits can be economically eliminated—as has been proved in 
hundreds of installations—by chlorination properly applied to the cooling- 
water circuit. And, in addition to fuel savings, you'll gain these extra advan- 


“4 tages, too: reduced labor costs, lower cooling water pumpage expense and 
ct less equipment out-of-service time. ; 

Whether you use iresh, salt or brackish water and regardless of the type 
= of cooling-water system, W&T Engineers with over thirty years’ experience in 
ee water treatment will be able to show you a job-engineered W&T De-Sliming 
Dy System for your plant that can save you money — often enough to pay for itself 


in less than a year on fuel savings alone. Why not call for an engineering 
study? No obligation, of course. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
Belleville 9, New Jersey « Represented in Principal Cities 


CD 27 
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MODERN DESIGN AND EFFICIENCY 
GO HAND In HAND WITH WICKES QUALITY 


at Wichigan Stale 


EAST LANSING, MICHIGAN 


This modern steam generation plant pictured below houses the eleventh Wickes Boiler 
installed at Michigan State College with space provided for the 12th unit. 
Working to the specifications of Claud R. Erickson, consulting 
engineer of Lansing, Michigan, Wickes designed a 3-drum boiler that makes 
this installation the most modern, efficient generation plant to be found at any 
educational institution in the country. Boiler specifications: capacity, 125,000 
lb. per hr.; design pressure, 350 psi; total steam temperature, 550°F 


Wickes has the engineers, the manufacturing facilities, and the skilled 
workmen to fill your requirements for bo/lers of any type up to 250,000 lb. steam 
per hour and 850 psi. Your inquiries will receive prompt attention. 


EE 


= 
4 
Fs 
ae 
Hi 


| 


seeeeese 
Bre 








RECOGNIZED QUALITY SINCE 185 4 
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DIVISION OF THE 
WICKES CORPORATION 


SAGINAW, MICHIGAN 


SALES OFFICES: Atlanta * Boston * Charlotte, N. C. * Chicago * Cincinnati * Denver * Detroit 
Houston, Texas * Indianapolis * Kansas City * Los Angeles * Milwaukee * New York City 
Peoria, Illinois * Pittsburgh * Saginaw * San Francisco * San Jose, Calif * Seattle * St. Louis 
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industries 


water treatment 
results! 


Where chemistry is no mystery 
to plant operating men, the 
Nalco System thrives... 


Se 6, 3 vA of all chemical 


industries plants using the Nalco 
System have been getting suc- 
cessful water treatment results 
for more than 5 years! 


SELF, of the plants 


above have used the Nalco 
System more than 10 years ! 


4Yf, G% of the plants 


in the over-10-years group have 
progressed with the Nalco 
System for 15 years or more ! 


Such a record of continuous 
successful service has a point 
for you... If you are not already 
getting Nalco water treatment 
results, it may well be a profit- 


Original research into water treatment problems is able step to join the men who .3 
~an important part of Nalco Laboratories work. Shown know chemistry —and stick to 2 

here is equipment used for the study of methods to h | S W for § 

keep boiler plant auxiliaries free from trouble. the Nalco System. rite or; 


details today. 
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HELPFUL BULLETINS 


Answers to many operating and maintenance problems will be found in these new bulletins 
and catalogs. List paragraph numbers of those you want on coupon below, detach and mail. 


BOILERS AND ACCESSORIES 


1 Scotch Boiler—Bulletin 504, 20 pages, 

illustrates a few of the Scotch type 
boilers that have been recently built by 
the company. It shows the practical ap- 
plication of different kinds of firing equip- 
ment, emphasizing their adaptability to a 
wide variety of working conditions in 
either high pressure or low pressure serv- 
ice. Johnston Bros., Inc. 


Water Tube Boilers—Publication No. 

B 103, 15 pages, describes a line of 
water tube boilers. It contains photographs 
and cross-sectional views of typical instal- 
lations with descriptions of the functions 
capacities and specific uses of the separ- 
re boiler systems. Dominion Bridge Co., 
Ltd. 


2 Pumping and Heating Units—Bulle- 
tin No. 40, 16 pages, contains valu- 
able information on this line of fuel oil 
pumping and heating units. Photographs, 
accompanied by descriptions, show many 
different type models. Two pages of rat- 
ings and specifications of various type 
units are included, as well as a diagram 
showing all parts of a typical unit. There 
is a brief description of a number of ap- 
plications for which these units can be 
used. Contained in the bulletin is a con- 
version table and a heat-content-of-fuel- 
} data sheet. National Airoil Burner Co., 
ne. 


4 Boiler, Tank Accessories—Catalog 11 
on forged boiler and tank accessories 
has been issued. The bulletin gives com- 
plete buying information on manhole and 
handhole plates and yokes. The 20-page 
booklet contains illustrations, dimensional 
drawings, tables of weights and sizes and 
descriptive information. Comparable des- 
ignations giving chemical composition and 
tensile properties of the products are pre- 
_— The Steel Improvement & Forge 
O 


5 Refractory Backing — Bulletin 947 
shows the advantages of using a 
flexible, unit supported, insulated re- 
fractory backing for close-spaced water 
walls. Cut-away drawings show the wall, 
and a plan view illustrates its details. 
Also included is a list of appropriate bul- 
letins issued by the company. Geo. P. 
Reintjes Co. 


Dumping Grates — Bulletin 890, 38 

pages, is a well-designed brochure 
devoted to power-operated dumping grates, 
hand-operated dumping grates, and sta- 
tionary grates. Each grate is illustrated 
and described. Numerous blueprints show 
functions of the dumping grates. Draw- 
ings show the various mechanisms in ac- 
tion. Detail photographs are included to 
show sections of the grates. The bulle- 
tin concludes with a series of photographs 
illustrating the actual uses of these dump- 
ing grates. Detroit Stoker Co. 


7 Magnetic Separator — This 4 page 
bulletin explains the company’s new 
line of non-electric magnetic separators. 
Included are drawings and photographs 
of various models for different kinds of 
uses. A description of the function and 
uses of each model accompanies the illus- 
trations. Specifications of installations on 
various types. of bases conclude the bulle- 
tin. Eriez Mfg. Co. 


ol 
bs Fuel Oil Heater Handbooks—Bulletin 
No. 35 completely covers description, 
operation and construction of the com- 
pany’s line of fuel oil heaters. Included 
is a handy viscosity-temperature chart 
which shows at a glance the temperature 
required to reduce oil to the required 
viscosity. Other information included in 
the booklet consists of capacity tables 
= handbook data. The Whitlock Mfg. 
0. : 


ELECTRICAL 


9 Fuses—This folder, 4 pages, describes 
the significance of balanced lag in 
electrical fuses. It shows how unbalanced 
lag permits terrific waste, and how bal- 
anced lag stops unnecessary loss. Advan- 


tages of these fuses are stated and photo- 
graphs and diagrams illustrate the im- 
portant points. Pierce Renewable Fuses, 


Inc. 
1 0 Distribution Transformer — Features 
and engineering data are included in 
this 4 page bulletin on distribution trans- 
formers. It contains a number of photo- 
graphs of the transformer, a graph show- 
ing the time current characteristics of the 
internal fuse link, a diagram of the intef- 
nal fuse link, dimensional drawings, me- 
chanical data and list prices, and an im- 
_ volt time curve. Allis-Chalmers Mfg. 

‘0. 


11 Electrical and Lubricating Devices— 
This folder, containing bulletins 
ranging in number from 1A to 40 and in- 
cluding Series H-66-T and E-88-T, shows 
the various kinds of electrical and lubri- 
cating devices that this company produces. 
Prices, diagrams, functions, photographs 
and special features are shown. Various 
types of fuses and oilers are clearly de- 
scribed. Dimensions and capacities are 
contained. Trico Fuse Mfg. Co. 
12 Signal and Control Equipment—This 
new brochure of 5 pages describes 
@ line of electrical signal and control 
equipment for public utility and industrial 
power plants. The booklet illustrates an- 
nunciators in various sizes and styles, au- 
dible signals, including horns, whistles, 
chimes, and vibrating and single stroke 
bells, a central sending station, relays and 
switches. Another section of the booklet 
is devoted to equipment using the print 
recorder which automatically prints a com- 
plete record in English of all station op- 
erations. In addition, a diagram board and 
@ supervisory system for small municipal 
and industrial ac networks is illustrated. 
The Autocall Co. 


1 Built-In Motors—There are 16 pages 

in this new Bulletin 516-D. The 
booklet is concerned with the company’s 
Type CT, rolled shell, shaftless squirrel 
cage induction motors for built-in drives. 
Exceedingly well illustrated with both line 
drawings and photos, the bulletin covers 
every detail of the motors’ construction, 
features and operation. Tables of horse- 
Power ratings and photos of actual ap- 
Plication of the motors to woodworking 
and metal working machinery are present- 
ed. Louis Allis Co. 


1 4 Axial Air-Gap Motor—Bulletin 2760 
is a 16-page bulletin which describes 
the many applications of the company’s 
recently-announced axial air-gap motor. 
Following a detailed- description of the 
motor, a series of photos showing repre- 
sentative applications of the unit are 
given. Tables and drawings of dimension 
data for horizontal, vertical and pivot base 
mounting and space and weight data are 
presented. Fairbanks, Morse & Co. 


VALVES 


15 Valves—A new ball-type valve is de- 
scribed in this bulletin of 4 pages. 
Two photographs, one showing a 2 in. full 
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flow valve installed in pipe line, and an- 
other showing a 132 in. full flow valve 
with ‘“‘T” handle adapter, are included. 
A drawing illustrates the unrestricted pipe 
area and full flow features of the valve. 
The specifications of the valve complete 
the bulletin. Rockwood Sprinkler Co. 


16 Manifold Valve—Bulletin A55, con- 

tains information about a draft gage 
manifold valve which simplifies draft gage 
line blow out. It contains a photograph 
of the valve, and a drawing which shows 
the draft gage valve in position between 
the draft line and the compressed air in- 
let. The Parker Appliance Co. 


1 Valves—“‘Pneumatic Control Valves 

and Controller Accessories,” is the 
title of this revised Bulletin 277-2 of 36 
pages. Featured are a color page showing 
the various identifying enamel finishes of- 
fered on stabilflo vaives; plates and tables 
of specification for control, needle type, 
poppet and butterfly valves. Separate sec- 
tions deal with the vernier valvactor for 
high-accuracy positioning of valve plung- 
ers; and with a group of air switches and 
sub-panels for remote valve control. In- 
formation is supplied on the computing 
of valve sizes with tables and formulate 
for determining the size of the correct 
valve for a contemplated installation. The 
Foxboro Co. 


18 Valves—Bulletin 100A, 32 pages, fully 
describes the various pressure regula- 
tors, pressure controllers, balanced relief 
valves, altitude valves, pump governors 
and strainers of the company. Included 
is a chart for pressure and temperature 
ratings for steam and water service—valve 
and strainer bodies; and a chart for aiding 
the engineer in selecting the proper valve 
for a given condition. All items are well 
diagrammed and described. The dimen- 
sions and prices are listed. The capacities 
are included. Davis Regulator Co. 
19 Gate Valves—This is a 12-page illus- 
trated folder describing a line of 
bronze gate valves. Cut-away drawings 
illustrate the various solid and split wedge, 
traveling, rising and stationary spindle, 
union and screw-in bonnet type valves. 
There is included a reference chart to 
figure numbers of the gate valves. The 
features of a new type Fig. 270-U bronze 
gate valve are described and illustrated. 
There is also a list of radiator and. hose 
end gate valves. Jenkins Bros. 


CONTROLS AND INSTRUMENTS 


20 Capacilog—This is a 16-page techni- 

cal data book on the capacilog. 
Operational diagrams, schematic drawings, 
charts and listings explain the diversified 
functions of the company’s new strip chart 
recorder. The operation of measuring sys- 
tems as deflection, potentiometer and re- 
sistance thermometer, electronic circuit 
and recording system are treated individu- 
ally. Control switching actions are shown 
on a simplified diagrammatical ‘chart. A 
section of the book gives instrument 
specifications and mounting dimensions. 
Wheelco Instrument Co. 
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21 Flowrators—Bulletin 26-B is a 4-page 

instruction manual devoted to mas- 
ter enclosed flowrators. It includes in- 
formation on installation, operation, main- 
tenance, disassembly, and reassembly of 
these flowrators. Diagrams illustrate each 
procedure. The last page has a full-spread 
drawing which shows each part in its 
proper place. Fischer & Porter Co. 


22 Orifice Flow Meter—This new 12-page 
Bulietin 35-83-A on the company’s 
flow meter of the orifice type has just 
been issued. The meter, for indicating, 
recording and integrating the flow of 
steam, gas and air, is described in detail 
and data or orifice plates, etc. are given. 
American District Steam Co. 


23 Ceitical Temperature Monitor—This 
monitoring system which warns of 
approaching critical temperatures of bear- 
ings anywnere in the plant is described 
and pictured completely in this new 12- 
page bulletin. A series of diagrams shows 
how the systern may be used in the plant 
and the several possible methods of read- 
ing and taking action upon warning. An 
explanation of how the system works is 
given and details of construction and parts 
are presented. The bulletin also has wiring 
diagrams and supplementary information. 
Thomas A. Edison, Inc. 


24 Water-Level Control—Bulletin 451 7 
pages contains a description of the 
water level control system at Parkchester. 
Included are photographs of feed water 
regulators and allied equipment that have 
been put into use in this development. 
Bailey Recorder charts show performance 
of steam flow and boiler water level. 
Northern Equipment Co. 


25 Steam and Liquid Controls—Catalog 
47, 48 pages, presents relative engi- 
neering data on this line of steam and 
liquid control equipment. Included are 
Grawings, diagrams and photographs to 
illustrate the material. Also cited are in- 
structions for usage, specifications, prices, 
dimensions, capacities, and operational 
data. Some equipment are diagrammed as 
part of a system. O. C. Keckley Oo. 


2 Steam Heating and Temperature Con- 
6 trol—A line of steam heating and 
temperature control products is listed in 
this leaflet, 903-5M-1047. There are photo- 
graphs and brief descriptions of each de- 
vice. The leaflet includes thermostatic 
traps, traps, strainers, vacuum float vents, 
condensation pumps, vacuum pumps, ther- 
motrols, and temperature controls. Ca- 
pacities, sizes and maximum pressures 
are detailed. Sterling, Inc. 
27 Automatic Control—Catalog V-2, 34 
pages, illustrates and describes the 
3000 series diaphragm control valves. The 
line presented includes both standard and 
special diaphragm control valves. Blue- 
prints of the control valves, sub-assemblies 
and parts are included. Applications, de- 
sign features and construction materials 
of the various type valves are fully de- 
tailed. In addition, the catalog contains 
working pressure data for the valve bodies. 
A number of specification sheets completes 
the booklet. Hammel-Dahl Co. 
28 Regulators—Leaflet 145 contains en- 
gineering data on a line of regula- 
tors. Descriptions, diagrams and _ speci- 
fications are included as well as the fea- 
tures and special uses. Stets Co. 


29 Temperature Regulator—This _illus- 
trated folder, 4 pages, ‘describes a 
new line of self-contained, self-acting 
temperature regulators. A typical instal- 
lation shows the cycle of operation. A 
sectional view of the regulator emphasizes 
the important features. The construction 
and operation of the valve is outlined. A 
full page of selecticn data - includes. a 
table of pressure-temperature ranges with 
class description; dimensions of the regu- 
lators; and capacity tables. Leslie Co. 
30 Instruments Catalog—Pocket Catalog 

No. 17, 32 pages, is devoted to a 
description of a line of regulators and 
instruments. Each instrument and regu- 
lator is shown with a full-length photo- 
graph. A description follows which tells 
what are its uses, how it is mounted and 
how it is packed. Some instruments are 
priced. Defender Instrument & Regula- 
tor Co. 


31 Conductivity Measurements—This 

bulletin, entitled ‘‘Conductivity 
Measurements in Boiler Operation,’’ de- 
scribes manual and automatic equipment 
for measuring the electrolytic conductivity 
of condensed steam, boiler water, raw 
water and return condensate. The bulletin 
also lists and describes conductivity cells 
and sample coolers. Industrial Instru- 
ments, Inc. 


32 Liquid Level Indicators — Bulletin 
WG-1822, 16 pages, contains pertinent 
data on a line of remote liquid level in- 
dicators for boilers, heaters, storage tanks 
and other vessels in power and industrial 
process plants. Various drawings show 
where the indicators are installed. The 
working mechanism is detailed by a cut- 
away drawing. There are descriptions of 
operation and construction details. Typi- 
cal installations of various indicators on 
boiler room panels are included. There 
are 6 photographs of controlling devices. 
installation details are illustrated by a 
series of 11 wiring diagrams showing how 
to install the control unit and remote 
signals. Yarnall-Waring Co. 


33 Manometers—A group of manometers 

are featured in this Bulletin 171. In- 
cluded are a number of photographs, a 
arawing of the over pressure safety traps, 
descriptions of the various type manome- 
ters and catalog tables. The catalog tables 
present four different kinds of series with 
their scales in inches of water or mer- 
cury, their dimensions and their connec- 
tions. F. W. Dwyer Mfg. Co. 


34 Instruments—Catalog C-11, 12 pages, 
contains a line of measuring instru- 
ments. The purposes and uses of manome- 
ters are cited. Also included are standard 
scales for these instruments, list prices and 
a description of the uses and special fea- 
tures of the manometers. Photographs 
illustrate the material. One-half of the 
catalog is devoted to a description of a 
line of mercury pressure gauges. A list 
shows the ranges of the single-tube, two- 
tube and three-tube draft gauges. There is 
a& photograph and a price list for each 
gauge described. The catalog closes with 
a price list of indicating fluids. The 
Meriam Instrument Co. 
35 Voitage Tester—Catalog 61-001 con- 
tains relative information about a 
new voltage tester designed to test continu- 
ity of circuits (ac or dc), 110 to 550 v ac, 
110 to 600 v dc, blown fuses, grounded 
side of line, grounded side of motor or 
appliance, etc. Action photographs are 
included, and eight ways to use the volt- 
age tester are given. Ideal Industries. 


PUMPS AND FANS 


36 Centrifugal Pumps—Three bulletins, 
713-1, 715-1 and 718-1, describing the 
company’s types of centrifugal pumps were 
issued recently. They are respectively, 2, 
12 and 2 pages in size. All three are well 
illustrated, contain complete specifications 
charts of performance and drawings and 
tables of dimensions. In addition, the 
12-page bulletin describes materials of 
construction and gives information on de- 
tails of construction. Goulds Pumps, Inc. 


37 Self-Priming Pump—On the front 
cover of this 8 page bulletin is a 
diagram of the priming cycle of this self- 
priming pump. Included in the bulletin 
are a range diagram approximating the 
head-capacity range of the pumps, cut 
away drawings with parts description, 
photographs of a dismantled pump and of 
a typical installation, and four diagrams 
with dimensions of the pumps. There is 
also a description of how the pump works, 
its applications and its range. Allis-Chalm- 
ers Mfg. Co. 
38 Sewage Pumps—Bulletin 250, 15 pages, 
describes a line of sewage pumps. 
Included is a cut-away drawing and com- 
plete specifications of a pump, and photo- 
graphs of a pump stand and intermediate 
shafting with their specifications. Eighteen 
capacity rating tables show the relation- 
ship between various capacities to the 
total dynamic head in feet of water. Three 
other dimensional tables are accompanied 
by diagrams. A typical installation is also 


“shown. American Well Works. 


39 High Pressure Pump—Bulletin 244, 6 

pages, includes pertinent data on a 
line of six stage, type TH high pressure 
pumps for pressures up to 1200 psi. Fea- 
tures of this bulletin are a large cut- 
away drawing showing the packed protec- 
tive shaft sleeves; the grooved, labyrinth 
type, renewable wearing rings; the over- 
size first stage suction and impeller inlet; 
and a detail showing that the suction 
pressure is only on both stuffing boxes. 
Quality features are listed, and metal 
specifications, type TH pump are given. 
Warren Steam Pump Co., Inc. 


40 Centrifugal Pump—Bulletin B-165, 8 
case centrifugal pump for factories, utili- 
ties, etc. 


graphs. Two large dimensional drawings 
point out the construction details. ‘‘How to 


select a centrifugal pump” is shown by 


pages, contains information about a. 
single stage, end suction, vertically split. 


Typical installations are shown., 
Various types are illustrated with photo-, 


giving head-capacity and motor size tables. 
A typical illustration is included. By using 
the illustration and the three tables it is 
easy to see how the appropriate pump can 
be found. Peerless Pump Division, Food 
Machinery Corp. 


41 Centrifugal Blowers and Exhausters 
—This 12 page booklet A-650, de- 
scribes many applications of these blowers 
and exhausters. Design features are ex- 
plained graphically, and operating char- 
acteristics and advantages are described. 
The booklet includes charts showing ca- 
pacity ranges, conversion factors and 
graphs to aid in determining blower or 
exhauster requirements. United States 
Hoffman Machinery Corp. 


TREATMENT 


42 Boiler Treatment—Included in this 
16 page catalog are descriptions of 
various methods of applying treating 
chemicals to boiler feedwater systems and 
boiler drums, and discussions of pretreat- 
ment of raw water make-up, application 
of chemical feeding equipment to pretreat- 
ing operations, methods of treating boiler 
feedwater, constant rate feeding to feed- 
water system and direct to boiler drum. 
Diagrams show these various systems in 
operation. Proportioneers, Inc. 
43 Corrosion Prevention—This leaflet 
describes the functions of a brine 
treatment for the prevention of brine, acid 
and oxygen corrosion. It also tells why 
the treatment is excellent for water used 
in air conditioning systems, internal com- 
bustion engine cooling systems, cooling 
towers. Magnus Chemical Co. 


44 Carbon Scale and Slag Remover— 
This is a folder which explains the 
features of a slag remover. It describes 
this method of checking and removing 
soot, carbon scale and slag formation from 
the heating surfaces of ali types of boilers. 
General instructions are depicted for use 
with coal and oil ‘fired boilers. Garratt- 
Callahan Co. 
45 Chemical Solution Feeder—Bulletin 
305-A, 4 pages, describes a chemical 
solution feeder for use in water treatment, 
sewage purification and industrial waste 
treatment. Accompanied by a description 
are drawings of a chemical feeder with 
solution tank, a feeder with solution tanks 
and pump suction box and a feeder fitted 
with a suction box. Infilco, Inc. 


PIPING AND HUMIDIFIERS 


46 Humidification—Controlled humidi- 
fication is the subject of this Bul- 
letin No. 177, 12 pages. Colored drawings 
show how the humidifier can be either 
electrically or air operated. Photographs 
are included of various instuilaiions 1a air- 
ferent types of plants.. Tables, drawings 
and pertinent data show in four full pages 
“How to Select” and “How to Install 
Humidifiers.” One table shows the pounds 
of steam required to humidify 1000 cu ft of 
space with various outside temperatures 
and inside humidities. Another table gives 
the humidifier prices and capacities. Other 
tables are useful in determining whether 
steam supply pipes and return lines are 
adequate to take care of a humidifier in- 
stallation. Armstrong Machine Works. 
47 Air-Eliminators—Bulletin 701-A con- 
tains a line of heating specialties 
and automatic humidifiers for steam and 
hot water. Photographs and description 
accompany each item. In addition, the 
capacities and prices are listed. Maid-O’- 
Mist, Inc. 
48 Unions and Fittings—This 4-page bul- 
letin contains engineering data on 
a line of unions and fittings. Their fea- 
tures are described and illustrated by cut- 
away drawings. Attached to the bulletin 
are two leaflets containing price lists of 
the various models. Corley Co., Inc. 


MISCELLANEOUS 


49 Diesel Engines—This 4 page bulletin, 

Form 10311, describes new types ss 
turbocharged Diesel engines. The inside 
spread is devoted to hp ratings, fuel con- 
sumption curves, and an explanation of 
the new features and improvements. On 
the back page is a table and diagram list- 
ing ratings and dimensions. Ingersoll- 
Rand Co. 


50 Portable Vacuum Cleaner—Complete 
description of a recently-announced 
vacuum cleaner for industry is contained 
in Bulletin 112D. This four-page bulletin 
describes in detail the operation and con- 
struction of the unit and lists a table of 
specifications for 2 models. The booklet 
z well illustrated. The Spencer Turbine 
‘0. 
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Another famous user of WARREN PUMPS! 





BREWERS, — 
ESTABLISHED 1870 


t VAMAICA PLAIN 2 | 
BOSTON 30, MASS. | 





LO 
Warren DM and DL, Single Stage, double- 


Haffenreffer and Co., brewers in Boston since 1870, _ suction centrifugal pumps are widely used on 
various general services. Special metals, 
depend on Warren Centrifugal and Reciprocating Pumps capacities, heads, etc., are available to meet 
various operating conditions. 





for efficient, low-cost, long-life pump performance, 
just as many breweries and widely varied industries 
have depended on Warren Pumps for the past half 


century. 


For 50 years Warren engineers have designed and ~~ ee ’ 
“Realwear” Horizontal Duplex Piston Pumps— 
built pumps that have solved the pumping problems of _« favorite for boiler feed, fuel oil pressure, oil 
transfer, general water services, etc. Type TM 
hundreds of plants. If you have a pump problem we (below) Four and Six Stage for high pressure 
requirements in boiler feed, etc. 
Write for special bulletins 


invite you to write us, letting us have as much detailed 






information as possible. Our engineers will be glad to 


make recommendations, with no obligation on your part. —_, 


Warren Steam Pump Company, Inc. 


WARREN, MASSACHUSETTS 


WARREN PUMPS 
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Dearborn Treatment 
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Solved the Boiler Water Problem 


in this Power Plant 


ot 


@ Five boilers of 5,000 hp total 
rating produce the steam for pow- 


er generation and for heating dry 
kilns. 


The make-up water, taken 
mostly from a near-by log pond, 
contains a high percentage of 
solids, including organic matter. 


Dearborn internal treating 
method and test procedure was 





decir DER 


recently installed. Since then, 
among other advantages the time 
required to clean each boiler has 
been greatly reduced. 


Dearborn Engineer studied all 
phases of the water problem. . . 
solved it . . . and now in his fre- 
quent service calls assists the plant 
engineer to maintain good boiler 
efficiency resulting from correct 
water treatment. 


REGISTERED 


FOR 60 YEARS 





ENGINEERING SERVICE AND WATER TREATMENT 
DEARBORN CHEMICAL COMPANY 


Dept. F, 310 S. Michigan Ave., Chicago 4, Ill. 





January, 1948—POWER GENERATION—Chicago, III. 





“2 


43 





VERY OFTEN a single industrial lubrication prob- 
lem in your plant, if allowed to run unchecked, can 
set off a whole chain of costly production hold-ups. 

Rust or corrosion, for example, frequently unno- 
ticed in its insidious early stages, may soon affect 
a vital piece of equipment or machine. Then, sud- 
denly, an entire production line is thrown out of 
balance. 

Furnishing expert counsel and advice on 
rust and corrosion problems is only one of 
the many ways Cities Service lubrication 
engineers can help you. These cost-con- 
scious, production-minded experts are 
“professional worriers.” Their recommen- 


CITIES 


SERVICE 


CITIES SERVICE Means GREAT Service 


ALL THE WAY FROM THE REFINERY TO YOUR PLANT 


dations for exactly the right grade of oils, greases, 
solvents or other petroleum products to meet your 
individual needs are based upon a sound, intelli- 
gent “situation analysis” made on the spot and 
backed by experience. 

Moreover, behind the recommendations of a 
Cities Service lubrication engineer is the solid back- 
ground of a company whose roots go back almost to 
the beginnings of the petroleum industry. 

Why not let a Cities Service lubrication 
engineer do your “worrying” on all your 
industrial lubrication problems. Phone, 
wire or write Cities Service, Sixty Wall 
Tower, New York 5, N.Y. Room 6. 
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Sarco No. 9 Thermostatic Steam Traps on ovens. More 
than 220 Sarcos are used in this plant. 


WHY FORD MOTOR CO. 
INSTALLED SARCO 
No. 9 Steam Traps 


in its Hegewisch Plant, Chicago, Ill. 


The heating-up time on the ovens af the Ford 
plant in Chicago was reduced from three to 
four hours to less than an hour by using Sarco 
No. 9 Thermostatic Steam Traps on each 
individual coil. Production is mcerz reliable 
and more uniform because Sarco No. 9: 


(a) Requires less space. 


(b) Will work satisfactorily regardless of 

_ pressure changes, making it unnecessary 

to change orifice due to change of pres- 
sure. 












RCO‘ 
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(c) Has rapid air venting due to larger valve 


orifice, allowing rapid heating up from 
cold start. 


(d) Has one working part—the flexible bel- 
low, thus reducing Maintenance cost. 


(e) Is one of the few thermostatic traps 
made with a range from 0* to 225* 
steam pressure. 


(f) Slight additional cost is more than offset 


by low maintenance cost. 
189 


SARCO COMPANY, INC. 
Represented in Principal Cities 


Empire State Building, New York 1, N. Y. 


SARCO CANADA, LTD., TORONTO 5, ONTARIO 


NEW EQUIPMENT NEWS 


Use the coupon below when you want further information on the equip- 


ment described on this page and following pages. Write the identifying 
letter or letters in the space provided, clip the coupon and send it to 
53 West Jackson Boulevard, Chicago 4, Illinois 


Power Generation, 


Chain Hoists. The Chester 

Hoist Co., announces a new 
line of differential chain hoists made 
to meet present day demands of 
severe punishment, high rate safety 
and within a normal price range. 

The construction features are full 
weight accurately cast sheave wheels, 
high tensile malleable iron 
frames with reinforcing ribs, 
drop forged heat treated 
hooks, special analysis hoist 
chains, precision etaoi to fit 
sheave sheave pocket to- 

assuring somoth, free 
operation—lower hook 
mounted on ball thrust bear- 
ing for easy alignment of 
loaded chains to upper pock- 
eted sheave and traveling of 
load. 

It is a hoist of exception- 
ally few parts, therefore 
lighter in weight without 
sacrifice of any strength, and 
more portable. 

It holds its load at any 
point, will not self-lower— 
making it ideal for use by 
garages, small firms and for 
use on trucks. Made in %, 
%, 1% ton capacities. 


B 1800F Thread Com- 


pound. Complete details on 
the new. Fel-Pro “Hi-Temp” Thread 
Compound, that is said to prevent 
freezing and galling of metal sur- 
faces at temperatures as high as 
1800 F, is now being released by the 
Felt Products Mfg. Co. 

The new C-5 “Hi-Temp” Com- 
pound was developed specifically for 
high temperature and high pressure 
applications, such as furnace tube 
header studs and plugs. The data 
sheet cites the case of a large utility 
company that experienced extreme 
difficulty in removing studs on the 
world’s largest steam turbine. With 
the application of Fel-Pro “Hi- 
Temp,” expensive stud breakage was 
completely eliminated. The company 
states that many petroleum compa- 
















Chicago 4, Illinois 


Please have the manufac- 
turers send me without ob- 


















nies, chemical plants, railroads and 
other industries where extreme oper- 
ating temperatures and pressures are 
encountered, have tested and stand- 
ardized on this thread compound. 

A copy of the new data sheet, to- 
gether with a sample can of the ma- 
terial, may be obtained from Felt 
Products Mfg. Co. 


C High - Temperature 

Pipe Clamp. In the field 
of high-temperature piping it has 
been necessary to use clamps that 
were of special design and custom 
made. Grinnell Company, Inc. has 
undertaken to supply the demand for 
high-temperature pipe clamps_ in 
seven sizes from 4 in. through 16 in. 
with a commercial clamp made of 
chrome vanadium steel as a one- 











piece drop forging and equipped with 
a U Bolt of the same material. These 
are expected to meet the major por- 
tion of high-temperature pipe clamp 
requirements at temperatures up to 
1000 F, without a high cost penalty. 

Load ratings of the clamps for the 
various pipe sizes have been estab- 
lished after an exhaustive series of 
tensile strength tests (see illustra- 
tion) in which the clamps were 
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pulled to destruction to determine 
their ultimate breaking strengths. On 
the basis of the results of these tests 
conservative maximum recommended 
load ratings have been established 
for their use on piping at various 
elevated temperatures in accordance 
with the Code for Pressure Piping. 

The accompanying illustration 
shows a 14 in. Fig. 224 pipe clamp 
set up in a tensile testing machine 
prior to being pulled to destruction 
at 66,300 lb load. 


All-Purpose Current 


Transformer. Designed 
for both relay and meter work, a 
new type CT-2.5 current transformer 
announced by Westinghouse Electric 
Corp. has class 0.3 accuracy with 
B-0.1, B-0.2, and B-0.5 burdens, the 
highest standard recognized by the 
American Standards Association 
(C-57) at price levels no higher than 
older type KO transformers suitable 





only for relaying. Impulse strength 
has been increased in the new line to 
45 kv as added protection against 
lightning and switching surges. 

Available for indoor use in the 2.5 
kv.class of insulation for operation 
on circuits of 2890/5000 v or less, the 
transformer is produced in ratings 
from 10 to 800 amp with a full-load 
secondary current of 5 amp in all 
sizes. 

The use of high-permeability Hi- 
persil core steel in these transform- 
ers has made it possible to keep the 
size'to a minimum while at the same 
time, accuracy and impulse strength 
have been improved markedly. 


E Boiler Level Gage. The 

Jerguson Gage & Valve Co’s 
Trulevel Gage is a boiler level gage 
which can be read and quickly 
checked at the remote reading point. 

In checking, it is necessary only to 
turn the two checking valve handles 
on the cover of the gage in order to 
check the water level with complete 
accuracy, and in a matter of only 
seconds. This remote reading and 
checking of boiler water level is 
guaranteed correct because the gage 
is provided with a new type of datum 
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Your Everyday Piping Needs 
Now Filled from Local Stocks 

































No waiting for most regular items at 
your Crane Branch or Wholesaler 























Stock bins are rapidly filling up at local Crane 
outlets. Day by day, in valves, fittings, steam 
specialties, piping accessories . . . brass, iron, 
and steel . . . ‘the selection keeps rounding out. 


For routine maintenance work ... or emer- 
gency replacements .. . you’re most likely to get 
what you need ... when you need it. . . in the 
complete Crane line. Because in power, process- 
ing, or general service piping equipment, the 
Crane line is most complete. And because, in per- 
formance and value, Crane Quality has always 
led the field. 

You'll avoid needless delays by calling your 
Crane Man first . . . for everything in piping. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 














Water treating system; all 
bibing materials from Crane 





















(Right) ONE VALVE GOOD FOR 7 
SERVICES—Crane No. 7 Brass Globe with 
easily renewed composition disc. Speeds 
and simplifies piping maintenance. 
Supplied with long-wearing discs for 
steam, hot or cold water, air, oil, 
gas, or gasoline. Slip in a new disc 
and you've got anew valve. For pres- 
sures up to 150 pounds steam; 
300 pounds cold. Sizes up to 

\ 3-in.; also angle pattern. See 
your Crane Catalog, 
page 30. 
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column located at the drum. This 
datum column is fully steam jack- 
eted, duplicating the temperature and 
specific gravity conditions existing in 
the boiler drum. As a result, dead 
sure accuracy of gage reading is as- 
sured, according to the Company’s 
announcement. 


F Expansion Joints. Zal- 

lea Brothers & Johnson has an- 
nounced production of a new line of 
universal expansion joints especially 
designed for use in refineries, power 
plants and chemical process plants. 
The expansion joint is capable of ab- 
sorbing movement of high tempera- 
ture lines in any direction—axially, 
laterally or angularly, or any combi- 
nation of these. 

Essentially, it 
consists of two 
corrugated ele- 
ments linked to- 
gether by a sec- 
tion of pipe. The 
amount of lateral 
movement here 
can be absorbed 
by the expansion 
joint depends on 
the length of pipe 
between the cor- 
rugated ele- 
ments. The ex- 
pansion elements 
can be either of 
unequalizing type 
for pressures or 
to 30 psi or self-equalizing for higher 
pressures. 

Zallea Universal Expansion Joints 
are specifically designed to fit the 
requirements of each individual ap- 
plication and can be designed for all 
temperatures and pressures. Com- 
plete information can be obtained 
from Zallea Catalog 47. 





Bronze Gate Valve. 

A new bronze gate valve for 

200 Ib service has been recently de- 
signed. It is stated that this seating 
combination is of high tensile strength 
bronze wedge seating against monel 
metal seat rings of a hardness about 
2% times that of valve body bronze. 
They are available in sizes 4 to 2 
in. Seat rings are expanded into 
body and are equivalent to integral 









faces. It is designed so that the wear 
is taken by the most accessible and 
inexpensive part, the bronze wedge, 
which can be replaced by slipping it 
off the stem. Threads on the manga- 
nese bronze spindle are longer and 
larger in diameter, which is said to 
reduce wear to a minimum. It is de- 
signed especially for use in oil refin- 
eries, dye houses, food, rubber and 
chemical plants. Jenkins Bros. 


H Caleulating Board. 

A new calculating board has 
been designed to give answers to 
electrical distribution problems in 
banked-secondary or industrial net- 
works. It is made especially to assist 
engineers in determining currents 
and voltages in banked-secondary 
circuits supplied by csp transformers, 
but it has also been said that it can 
be used to give answers to problems 
found in industrial networks as well. 


Circuits are set up on the board 
corresponding to the electrical con- 
stants of the actual system. Simu- 
lated transformers can be inserted at 
the proper points. Loads and short 
circuits are applied by inserting 
jumpers in plugs provided and turn- 
ing the knobs to the proper positions. 
Then with the system duplicated in 
miniature, currents can be read on 
the built-in meters at any point on 
the system by plugging in test leads. 
Westinghouse Electric Corp. 


J Pressure Gage. A new 

version of a mechanical pres- 
sure gage, designed to measure up to 
300 ft away, has recently been an- 
nounced. It is stated that this gage 
indicates mechanical pressure in 
vises, chucks, presses, and mechan- 
ical assemblies, and shows tension in 
moving filaments, rods, etc. 

Six ranges are supplied: 0-100 Ib 
model, 3% in. x 4 in. x 1% in.; 0-250, 
0-500, 0-1000 Ib models all 4-5/16 in. 
x 4 in. x 2-5/16 in.; 0-2500, 0-5000 Ib 
models, 45% in. x 4 in. x 2% in. 
Weights vary from 2% to 3% Ib. Re- 





peater station cabinets are 8 in. x 
11% in. x 4% in. with 6% in. dial. 
System operates on 12 v d-c. W. C. 
Dillon & Co., Inc. 


K Voltage Comparator. 

Production of the “Arma alter- 
nating Voltage Comparator for com- 
mercial use has been recently an- 
nounced. It is stated that the range 
of application of this comparator in- 
cludes the measurement of vectorial 
ratios essential to computer develop- 
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ment, transformation 
ratio of transformers 
and networks, power 
factor of transformers, 
power factor and Q of 
resistors, capacitors 
and inductors capaci- 
tance or inductance by | 
reference to a suitable © 
standard ratio of two §@ 
currents, and power § 
factor of a-c machines. 
It is designed to func- 
tion at any frequency 
between 50 and 1,250 c 
per sec and can be 
used in research lab- 
oratories, power com- 
panies, and manufac- 
turers of electro-mechanical and elec- 
tronic equipment. Arma Corp. 





L Solenoid Valve. A new 

solenoid valve has been re- 
recently perfected. It is designed to 
be a compactly-built unit for all hy- 
draulic systems, or for the handling 





of any non-corrosive fluids. It has a 
maximum working pressure of 3000 
psi, and electrical requirements of 6, 
12, 24, or 36 v d-c, with low current 
consumption of 2.3 amp at 12 v. It 
is said to lock the fluid in one direc- 
tion and to admit free flowing in the 
other direction. Waterman Engineer- 
ing Co. 


M Combination Wire- 
Stripper and Wire- 


Cutter. 4 new pocket-size, combi- 
nation wire strip- 
per and wire cut- 
ter, covering the 
wide range of wire 
sizes from 22 to 
10, has been an- 
nounced recently. 
It has distinctively 
colored, shock- 
proof yellow plas- 
tic handles, and 
incorporporates a 
built-in wire cut- 
ter, serrated plier 
jaws, a handy stud 
size gage and ac- 
curate sized strip- 
ping notches to 
serve as a conven- 
ient wire size gage. 
The retail price is 
$2.95. Aircraft- 
Marine Products, 
Inc. 

















For Fuel Savings and Maximum Production 


No. 211 


Above left — Armstrong bottom inlet—top outlet 
series trap. 


Above right— Armstrong No. 800 side inlet—side 
outlet trap. 


PROOF THAT 
ARMSTRONG TRAPS 
PAY DIVIDENDS: 


In order to maintain high temperatures, high production 
and minimum fuel consumption it is essential that steam 
traps be correctly selected for each piece of equipment in 
your plant. Don’t select traps by pipe sizes alone. Here’s 
a convenient check list for proper trap selection:* 


1. DOES THE TRAP HAVE ADEQUATE CAPACITY FOR 
PEAK LOADS? Traps should have the capacity to take care of the 
above normal condensate loads encountered in starting up cold 
equipment. This will often save hours of warming-up time and 
greatly increase production. 


2. DOES THE TRAP ACTUALLY HAVE THE CAPACITY 
CLAIMED FOR IT? It is possible to unknowingly buy a trap with 
insufficient capacity. This limits production and wastes fuel. 
Armstrong trap capacities are very conservatively based on actual 
tests with hot condensate, and a liberal safety factor is recom- 
mended. If you follow Armstrong recommendations the traps will 
handle any condensate load that will be encountered. 


3. IS THE TRAP SUITABLE FOR THE PRESSURE? A trap 
won't work satisfactorily at a steam pressure above that for which 
it is designed. (In switching traps from one location to another, be 
sure they are not put on a line with a pressure above their rating.) 


4. DOES THE TRAP HAVE ADEQUATE AIR-HANDLING 
CAPACITY? Air (always present in steam) reduces heat transfer 
efficiency, lowers temperatures and slows up production. Armstrong 
traps discharge all normal amounts of air along with condensate. 


5. DOES THE BODY STYLE PERMIT THE MOST EFFI- 
CIENT INSTALLATION? Correct installation, essential to efficient 
trap performance, is simplified and reduced in cost by the choice 
of Armstrong trap body styles: No. 800 Series side inlet—side out- 
let; No. 801 Series side inlet-—bottom outlet, and No. 200 Series 
bottom inlet—top outlet. 


*The 36-page ARMSTRONG STEAM TRAP BOOK gives complete data on 
trap selection and installation on all classes of equipment. Send for your copy. 
ARMSTRONG MACHINE WORKS, 8109 Maple Street, Three Rivers, Mich. 


ARMSTRONG Taggrtle STEAM TRAPS 


No.2 of a series of advertisements devoted to 
improving efficiency through better trapping. 


anuary, 1948—-POWER GENERATION—Chicago, III 








N Linear Ball Bearing. 

Production of a new type un- 
limited travel anti-friction ball bear- 
ing for linear or reciprocating mo- 
tion has been announced. The new 
bearings have been designed for high 
speed, low cost production. The bear- 
ing is a complete self-contained unit 





and has only three basic parts in ad- 
dition to the balls. They are pres- 
ently available for shafts having %, 
%, % and 1 in. diameter. The new 
bearing is said to have an extremely 
low friction coefficient designed to 
prevent cooking and binding. Its free 
rolling action is meant to maintain 
precision alignment by elimination of 
wear. Thomson Industries, Inc. 


0 Alternator. Redesigned 

three and four circuit alter- 
nators, which are said to eliminate 
the necessity to “phase out” the pilot 
circuit of the devices being controlled, 


——— iaeaiaataiiititaiaaaaiinaias 





be he a 





have been recently announced. This 
Type HR alternator is an integral 
part of the company’s alternating 
float switches of the Types HSB and 
HSC. Automatic Control Co. 


Automatie Motor 
Starter. The development 
of a new automaticmotor starter has 
been recently announced. These start- 
ers are of the non-reversing auto- 


transformer type designed for use 
with single speed, two or three phase, 
squirrel cage induction motor driv- 
ing pumps, fans, M-G sets, compres- 
sors and other equipments, They are 
available in standard sizes for use 
with squirrel cage induction motors 
up to and including 100 hp, 550 v, 
60 c. They are said to be advan- 
tageously used where inrush starting 
currents must be reduced or where 
motor starting torque requires ad- 
justment. The drip-proof enclosed 
starter is arranged in three remov- 
able sections—the contactor panel, 
the timer panel and the multi-tap 
autotransformer, providing complete 
accessibility to individual compo- 
nents it is reported. For ease and 
simplification of installation all line, 
load and control terminals are com- 
pletely accessible. Ward Leonard 
Electric Co. 


Q Turbidity Reeorder. 

A new turbidity recorder has 
been announced. These instruments 
can be used to measure various un- 
dissolved substances or emulsions 
present in solutions, and can be ap- 
plied to boiler feed water, water 
clarity problems, oils and solvents, 
and various fluids. They are avail- 





able in range of 0 to 3 ppm, 0 to 50 
ppm, 100 ppm, and up. The new in- 
struments comprise a viewing cham- 
ber through which the solution to be 
measured is passed, and attached to 
one end is a light source and the 
other a photo relay unit. Ess Instru- 
ment Co. 


i Soap Dispenser. A new 

all-plastic soap dispenser is now 
available. It is made of shock-resist- 
ant amber plastic. It is designed so 
as to withstand repeated hammer 
blows, and reveals at a glance the 
level of the contents. It is protected 
by a lock on the top, and is said to 
operate with any brand of powdered 
soap. The dispenser is priced at $3.00. 
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The same company offering the 
dispenser also offers a new hand 
cleanser in powdered form made to 
remove dirt, grease, oil, tar, paint, 
and grime of all kinds without in- 
jury to the hands. It contains no 
sand, pumice or harsh abrasives, and 
is especially prepared for combating 
industrial dermatitis. It is available 
in 5 lb packages or 100 and 300 lb 
drums, and will dispense from any 
standard powdered soap dispenser. 
L. E. Hicks & Son, Inc. 


S Gearless Pumps. A new 

line of gearless pumps for gen- 
eral industrial use has been recently 
announced. These pumps are designed 
so that they can be adapted for 
nearly every type of liquid handling 
including acids, solvents, oils, etc. 
They are available in % and %4@in. 
sizes, capacities from 1 to 12 gpm 
varying with pump speeds and pres- 
sures. It is stated that the pumps 
can be used against pressures up to 





50 psi, and can be run and will de- 
liver from 200 to 3500 rpm. 

A special feature of these new 
pumps is their new double impeller 
design which is said to give a strong 
flow against pressure, and can be 
adapted to the operation involved. 
Bodies are available in stainless 
steel, monel and bronze. Eco Engi- 
neering Co. 


T Gridded Bearings. <A 

new method to precision-build 
gridded bearings has been recently 
announced. Present applications of 
gridded bearings are main and con- 
necting rods of heavily-loaded Diesel 
engines and similar heavy-duty serv- 
ice. These bearings are said to be 
operating under loads of over 3,500 
psi projected area, with shafts as low 
as 160 Brinell hardness; minimum 
depth of grids being 0.008 in.; and 
the minimum area of babbitt is stated 
to be 40 per cent. The required bal- 
ance of conformability and embeda- 
bility for individual applications is 
said to be obtained by controlling 
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_ FIRST CHOICE FOR PIPING SYSTEMS 


4500 to 6000 POUNDS 
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HENRY Vocr MACHINE Co., INe 
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Number 4/229-/ 230. 
list Price: “lg f®,| 8 
ree $1.75) 2.19 


7 new 80 page Catalog gives complete information 
on carbon steel and alloy steel Fittings in sizes from '/g" to 6”, 
with pressures from 1500 Ibs. to 6000 Ibs., for oil, steam, water, 
air, or gas services. Alphabetical, Numerical and Pressure Indexes 
are designed to help users quickly find specific data. 


HENRY VOGT MACHINE CO. - 1000 W. Ormsby St., Louisville 10, Ky. 
Branch Offices: New York, Philadelphia, Cleveland, Chicago, St. Louis, Dallas 


January, 1948—POWER GENERATION—Chicago, !!I 51 














the proportion of land (the parent 
bronze) and the babbitt-filled grid. 

These grodded barings are custo- 
marily made as half bushings, but 
can be furnished as full cylindrical 
bearings if desired. 

These bearings are designed to 
overcome objections to using bronze 
with a shaft that is not hardened, 
because the gridded bearing is “self- 
healing.” In periods of great over- 
stress, some of the babbitt is said to 
melt out of the grids and forms a 
running surface that prevents seizure. 
The babbitted grids are so designed 
that they will not seize and thus they 
provide a safety factor that prevents 
damage to the shaft. To increase 
further the seizure resistance and 
corrosion resistance of gridded bear- 
ings, a 0.002 in. run-in surface of 
lead-tin is electroplated in the bore. 
National Bearing Div., American 
Brake Shoe Co. 


U Amplifier. A new instru- 

ment, which is designed to 
measure and amplify minute power 
impulses as low as 0.2 micro v, has 
been recently announced. Power in- 
puts from ironization, photo-electric 
cells, thermo-couples, or wheatstone 
bridge are said to be amplified by 
means of an electro-mechanical bal- 





ance, giving an output signal directly 
proportional to the input signal. The 
amplifier has an .isolated input cir- 


cuit which is insulated from the out-: 


put and ground. Input is measured 
and output stabilized through a feed- 
back circuit. The instrument incor- 
porates a mechanical zero adjustment 
with sufficient range designed to per- 
mit operation from various reference 
voltages. It also is said to include 
an adjustable gain, no lower fre- 
quency limit, and low input resist- 
ance. 

The manufacturer states that no 
extended warm-up period is required; 
standard tubes. to commercial toler- 
ances are used; and no tube match- 
ing is needed. Manning, Maxwell & 
Moore, Inc. 


Oil-Conditioner. A new 
oil-conditioner has been re- 
cently announced. It is a portable, 
self-contained unit for purification of 
transformer, circuit breaker, cable, 
refrigerator, vacuum pump, turbine 
and other oils. It is designed to re- 
move air, volatile organic acids, fuel 
dilution, undissolved gasses and free 
or emulsified water as well as in- 
soluble contamination. It is available 
in capacities up to 600 gph. 
The oil-conditioner is described as 
a combination vaporizer and car- 
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tridge filter, mounted on a common 
base and arranged to afford opera- 
tion of the filter and vaporizer inde- 
pendently or together as application 





warrants. Filters and vaporizers are 
available separately as complete 
units in a wide range of sizes. The 
cartridge filter is designed for the 
removal from oil of all insoluble con- 
tamination. It is being offered in two 
types. One uses 11 by 18 in. car- 
tridges, and may be had in 1, 2, 3, 
4, 6, and 8 cartridge units. The other 
type uses 7 by 18 in. cartridges in 
multiples of 1, 2, 4, 7, 9, 14 and 18. 
Various size vaporizers, from 50 to 
600 gph capacity, are available. U. S. 
Hoffman Machinery Corp. 


Adjustable-Blade 


Fans. A new line of adjust- 
able-blade fans for heating, ventilat- 
ing and air conditioning requirements 
in industrial establishments has been 
announced. The new series consists 
of axial-flow fans of the vaneaxial 
type designed for a range of pres- 








sures up to 9.60 water gage and vol- 
umes up to 100,000 cfm. They are 
available in 124 different models, 
from various combinations of 15 dif- 
ferent housing diameters (18 to 60 
in.), 4 hub sizes, 16 motor-frame 
sizes, and 4 different speeds. Adjust- 
able blades insure flexibility in per- 
formance. Joy Manufacturing Co. 


X Gas Welding Rod. pDe- 

posits of beryllium copper fol- 
lowed by heat treating or cold work- 
ing are no longer required to pro- 
duce maximum overlay hardness on 
copper, where hardness is the sole 
requirement, according to an an- 
nouncement by the manufacturer of 
a new gas welding rod known as 
“EutecRod 188,” having a maximum 
hardness up to 67 Re. 





January, 1948—POWER GENERATION—Chicago, III. 


Special applications include bear- 
ings, gears, marker teeth, as well as 
centrifugal pumps, chemical proces- 
sing components, globe or gate 
valves, oil-jet nozzels, and other ma- 
chinery where corrosion-resistance is 
important. 

Microphotographs show that an 
overlay produced on copper by the 
new gas alloy welding rod has a 
Rockwell hardness of 67, which is 
produced in a single pass without di- 
lution. 

The new alloy has a bonding tem- 
perature of 1800 F, and remelts at 
1950 F. It is stated that in addition 
to producing extreme overlay hard- 
ness on copper, the new alloy applies 
equally well to steel and ferrous 
metals generally, without dilution 
with the base metal during the weld- 
ing process, and is characterized by 
high resistance to corrosion, includ- 
ing nitric, acetic, phosphoric, tartaric, 
and citric acids. Eutectic Welding 
Alloys Corp. 


Flexible Tubing. A new 
type of flexible tubing has been 
recently announced. It is described 
by the manufacturer as having the 
flexibility of rubber and the sturdi- 





ness of steel, able to withstand pres- 
sures of 980 psi without bursting, 
leakage, or damage, and to provide 
free-flowing transmission of air, wa- 
ter, gases, oil and volatiles. 


It consists of a tough rubber tub- 
ing protected by steel wire braid 
cover. The tubing is a specially com- 
pounded synthetic rubber, while 
braiding may be either galvanized or 
stainless steel, aluminum, or bronze 
depending upon specific service con- 
ditions. It is available with snap-on 
couplings connected and disconnected 
in one easy operation. The coupling 
is made of aluminum to resist rust, 
corrosion and heavy wear from fre- 
quent operation. Penflex Sales Co. 


Loeking Terminal 


Bloek. A new terminal block 
has been recently developed for the 
electrical industry. This block is 
provided with solder-type spade lugs 
which are recessed into the body of 
the device. When the binder screws 
are tightened, each lug is held rigidly 
in place against a shoulder of the 
erg material forming the terminal 
block. 


Terminals cannot pull out or drop 
out, but any terminal can be easily 
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Give Your Boilers a Break! 


End Safety Valve Troubles by Installing 
: @ FOSTER 38-SV Safety Valves with these 
4 5 GUARANTEED ADVANTAGES: 










































- 1 Built to Stay on the Jolb—the Foster 38-SV is the SAFETY 
s valve that is built to pop without causing boiler outages. On acceler- 
“ ated tests in an Eastern Utility, one of these valves has been popped 
i- every day for more than 6 years. It has had only routine maintenance, 
y and yet it pops consistently at set pressure, and does not leak. In the 
4 Chief Engineer's own words—this is the equivalent of at least 40 years’ 
eg normal service. 

2 Accurate Popping-—Once set at the desired popping point, 

w the Foster 38-SV pops on the button for each successive pop. For 

” instance, in another Utility installation, the 38-SV under test was set 

e for 600 Ib. and popped 50 times in quick succession. The first pop was 

i- at 600 Ib. and the 50th pop was at 595 lb. In spite of the heat of this 
abnormal operation, the Foster 38-SV was thrown off less than 1%. 
After a short cooling period, it again popped at 600 Ib. That's test 
gauge accuracy! 

3 Minimum Blow-down-foster 38-SV's are adjustable so 
they can be set to reseat when pressure has dropped as little as 1% 
below the popping point. In this same test the 38-SV, on its first pop, 
reseated at 594 Ib. for a 6 lb. or 1%, blow-down. On the 50th pop, it 
reseated at 589 Ib. which is also 6 lb. or 1%. After each pop, it reseated 
positively with no chattering or leakage. Only over-pressure up the 
stack—no useful steam wasted. 

4 High Relief Capacity —Foster 38-SV's have larger bore 
because they can handle larger volume of steam and still control blow- 
down. Depending on operating conditions, they may give more than 
twice the capacity of other makes, as in the case of 5 Foster 38-SV's 
required to replace 12 "conventional" safety valves of the same nom- 

a inal size. Fewer valves to buy—fewer valves to service. 
g 5 Low Maintenance-—Hot or cold, the piston in the 38-SV fits 
“4 “ - loosely and cannot stick, and yet no steam reaches the spring. The 
uniiieds 0 Hester S00 Gelbiy Velen oxo ohine spring stays cool enough to touch, even while the valve is popping— 
a fop performance in lmportent tnctelletions, This which means longer spring life. Dise and seat expand at the same 
“ 2!/," superheater unloading valve operates at 1450 rate during heating-cooling cycles—there is no drag to destroy seating 
ad Ib., 950° total temp. Others are in service up to surfaces, Simmering and chattering have been eliminated as a source 
or 2575 Ib. at 1000° F. of destruction. Discs will not warp or crack. When routine inspection 
ne and maintenance are indicated, complete loading assembly lifts out 
“4 without disturbing the spring setting. 
ed 
ng rat For full details on the design and construction features that 3 
“ F enable this valve to outperform any other safety valve, get in * 
Oe touch with your Foster Representative or with us direct. ma 
7) 
ck 
> | FOSTER ENGI ERING 
is 
Ss 
of | a“ ; 
WS 
1 PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES...AUTOMATIC STOP AND 
ne CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... GMmy2 A Wl Y 
al PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 
“AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 
y REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES...SIRENS 111 MONROE STREET . NEWARK, N. J. 
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removed from this block or replaced 
by loosening the binder screw and 
lifting the lug out of its “lock-in” 
position. The screws are insulated 
to the ground, as the base of the 


4 





y 


Phenolic block is absolutely solid. 
The terminal “lock-in” arrangement 
is designed to eliminate the danger 
of spade lugs pulling out. 

This block is factory assembled in 
any desired number of terminals 
from 1 to 18. Curtis Development & 
Manufacturing Co. 





AA Spring Cheek Valve. 
This new spring check valve is 
designed for use on air compressors, 
gas pumps, water, air, oil, or gas 
lines. Piston operated and spring- 





loaded, this new valve is reported to 
operate with a minimum of noise 
while providing a positive non-leak- 
ing check to water, air, oil, or gas 
including butane and propane. 

This series 1000 valves are cast 
from high grade brone. The valves 
are available in %, %, %, % and % 
in. ips screwed ends. Pokorney Man- 
ufacturing Co. 


BB Steam Trap. The design 
of these inverted bucket steam 
traps has been improved so that the 
company is now using stainless steel 
precision castings made by the “lost 
wax” process for the interior parts. 
This is done to help prolong the life 
of the traps. 

The cover plate is mounted at a 
convenient angle with the body and 
carries the entire working mecha- 
nism of the trap. It can easily be 
removed from the trap body without 
breaking any pipe connection. The 
bucket and lever with valve is sus- 
pended from the cover through a 
fulcrum plate which serves also as 
the valve seat retainer. An outstand- 








ing feature of this trap is said to be 
positive alignment of the valve with 
respect to the valve seat. This is 
accomplished through the dual pur- 
pose “fulcrum and valve retaining 
plate.” .O. C. Keckley Co. 


cc Ball Flow Indicator. 
A new ball flow indicator, pro- 
viding both a visual indication of 
flow and an approximate rate of flow, 
has been announced, 
The unit consists of 
a tapered glass tube 
with a moving, 
guided brass ball 
which acts as the 
flow indicator. 
Movement of the 
ball is confined to 
the center of the 
tube by a slender 
stainless steel rod. 
Neoprene gaskets 
are used to seal the 
glass tube, allowing 
the ball flow indi- 
cator to be used 
with lubricating oils 
and many solvents. 

The indicator is 
manufactured in all 
standard pipe sizes from % to 2 
in. for flow ranges from 0.2 to 60 
gpm. A pipe nipple is supplied for 
ease in handling with a pipe wrench 
when the indicator is connected to 
other fittings. These indicators may 
be connected in series with pumps, 
filters, water treating equipment, 
bearings and cooling or heating jack- 
ets to show progressive wear or clog- 
ging of equipment. Schutte & Koert- 
ing Co. 





DD Space Heater. <A new 
multi-purpose, all-electric space 
heater has been announced. It is de- 
signed to supply fan-forced warm 
air, directed into the working zone, 
in less than a minute after being 
turned on. The heater can be used 
as a portable unit, plugged in and 
operated manually wherever heat is 
needed or as a permanently mounted 
ceiling or wall suspension unit. 

Safety and durability are said to 
be achieved with patented heating 
element which has no exposed hot 
wires or glowing coils. It consists of 
an insulated nichrome resistor wire, 
sheathed in metal and embedded in 
a one-piece finned aluminum casting. 
This casting dissipates heat rapidly, 
giving high Btu output at low operat- 
ing temperature. A thermal cut-out 
is said to prevent overheating. Thus, 
the manufacturer states, it can be 
used in spray rooms, paint shops, and 
where inflammables are stored. 

The heaters are available in ca- 
pacities of 1.5 and 7.5 kw. Electro- 
mode Corp. 


FE Mechanieal Relief. 
A cover-mounted, mechanical 
relief device has been designed to 
vent internal transformer pressures 
caused by electric arcs or overloads 
more quickly and effectively than is 
possibile by any present device that 
depends upon the rupturing of a dia- 
phragm. It is made to fit any trans- 
former with a 9 in. handhole. open- 
ing, but can be used for larger open- 
ings if necessary. 

The new relief device will with- 
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stand full vacuum when filling the 
transformer with oil under vacuum 
on tanks designed for this method of 
filling. A locking method is also 
available so that the tank can be 
pressure tested in the factory or in 
the field. —~ 

The mechanical relief device is 17 
in. in diameter and stands approxi- 
mately 7 in. above the transformer 
cover. 

A roller latching arrangement 
locks the vent tightly closed until the 
pressure for which the device is set 
is reached when it trips the vent 





fully open. The device can be set for 
10 psi, and tripping takes place with- 
in % lb pressure of this setting. A 
dome over the opening prevents rain 
from entering the transformer even 
after operations. 

The manufacturer says that the 
new relief device offers less resist- 
ance to escaping gasses than dia- 
phragm types of relief devices and, 
in consequence, pressures within the 
transformer do not build up to ex- 
cessive values nor is oil vapor thrown 
as far when operating. Westinghouse 
Electric Corp. 


FF Offset Strainer. An off- 
set strainer has been developed 
to permit the strainer to be com- 
pletely drained as the line itself is 
drained. With the inlet and outlet 
at right angles, the unit can be in- 
stalled to form a right angle connec- 
tion in a piping system. 

The basket and basket chamber 
can be made to any length, depend- 
ing upon the amount of entrainment 
in the stream. A cleanout plug is 
furnished to permit steam _ blow- 
down cleaning when practical. 

The strainers are made in cast 
bronze, steel, semi-steel, iron, or al- 
joyed metals for corrosion resistance. 
Types are available for working 
pressures from 125 to 300 psi in sizes 
from 1% to 12 in., with flanged, 
screwed, or welding connections. J. A. 
Zurn Mfg. Co. 
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COPES FLOWMATIC CONTROL 
for a 1265-psi, 900-F, C-E Boiler 


Over a load range of 110,000 pounds per hour, the 
water level in this 1265-psi, 900-F Combustion 
Engineering three-drum boiler is stabilized within 


‘plus-or-minus one-half inch by COPES Flowmatic. 


The charts tell the story. They were recorded five 
years after the two-element COPES Flowmatic as- 
sumed fully-automatic control of feed input and water 
level for this high-duty steam generator. 

During those five years, no more than routine 
inspection and care by the boiler-room personnel was 
needed to keep the COPES operating at peak effi- 
ciency. Flowmatic control is dependable. 





PUMP GOVERNORS 


In most installations, especially where the 
load conditions do not warrant COPES 
Flowmatic control, good feed water regula- 
tion should begin at the boiler feed pumps. 
Dependable excess water pressure con- 
trol for your feed system, no matter how 
simple or how demanding your needs, can 
be provided by COPES engineers. Write 
—outlining your operating conditions in 
detail—for their helpful recommendations. 





Ye GET CLOSER LEVEL CONTROL WITH (4% 
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A performance report on this utility installation is 
given in 8-page Bulletin 465. There are cross-sections 
of plant and boiler, photographs of equipment, and 
charts showing water level control under conditions 
of constant load, variable loads and emergency opera- 
tion. Write—your letterhead, please—for a copy of 
this informative report. 


NORTHERN EQUIPMENT COMPANY 
182 GROVE DRIVE, ERIE, PENNSYLVANIA 
Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 
BRANCH PLANTS: Canada, England, France 


Representatives Everywhere 
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BALANCED CONTROL VALVES 


Many plants have found real savings 
by paying a few dollars more for 
COPES Balanced Valves for control- 
ling make-up water to feed water 
heaters, level in open tanks, evap- 
orator flows and other uses. Control 
is more accurate with the scientifi- 
cally-balanced, practically-friction- 
less COPES. Rugged construction 
assures long service life. 


FLOWMATIC 















YARWAY IMPULSE TRAPS DRAIN 
STEAM-HEATED VACUUM DRYER 
IN CHEMICAL LABORATORY 


Industrial applications of high vacuum processing 
are constantly increasing ... and so are installa- 
tions of Yarway Impulse Steam Traps. 


Here at the Eastern Regional Research Laboratory 
of the Department of Agriculture, three Yarways 
are shown on a steam-heated vacuum drum dryer 
in the Chemical Engineering and Develop- 
ment Division. 


These and nearly 200 other Yarways used on 
various equipment in the laboratory, are doing a 
good job...and so they should. Yarways are 
famous for getting equipment hotter, sooner, and 
keeping it hot. Continuous discharge under heavy 





Ne 


loads brings equipment to working temperature 
sooner; discharge at short intervals under lighter 
condensate loads keeps it hot. ~~ 


Other Yarway features—one moving part, easy 
maintenance, small size, easy to install, suitable 
for all pressures, low price. 


Try a Yarway today... standardize on Yarways 
tomorrow. See your local Mill Supply Dealer or 
write for Yarway Bulletin T-1739. 


YARNALL-WARING COMPANY 


114 Mermaid Ave., Philadelphia 18, Pa. 


OVER 525,000 ALREADY PURCHASED! 


YAR WAY IMPULSE STEAM TRAP 


















Optical emission\ . 
and absorption 


NEW ENERGY LEVELS 









[N THE HOUR before dawn one day in the summer of 

1945, the hills of the Jornado del Muerto, a desert 
stretch of New Mexico, were briefly lighted with a light 
no man had ever seen before. It was the unearthly, 
seering brilliance of an energy release so vast that even 
the light of the sun paled into insignificance by compari- 
son. Nothing man had ever done before could be com- 
pared to what he accomplished in that instant, for in that 
instant he had unlocked the deepest mystery of the 
universe. 


Yet no new great principle of nature was discovered 
or revealed in that first atomic explosion. The bomb 
tested at Alamagordo was based on the broad founda- 
tion of a century of physical science. Its design em- 
bodied the great principles of the behavior of radiation 


and matter as they were worked out in the closing years _ 


of the last century and in the first three decades of this 
century. If there was any surprise among those who wit- 
nessed this first explosion, it lay not in any new great 
discovery. It lay rather in the fact that what happened 
was so like what they thought would veewawetige: 7 the 
physical science which had been built into this new 
weapon was such a reliable guide. 

Despite the atomic bomb, only few people in the 
world understand the true significance of atomic energy. 
Few realize that in that brief instant at Alamagordo, 
man attained a new energy level, one so far above any 
he had ever reached before that its implications are 
almost beyond belief. Human civilization is about one 
million years old. In that time it has developed from 
the level of our prehuman ancestors to the status in 
which we find it today, a civilization based on the use of 
power from chemical energy. 

All living organisms require energy. In order to main- 
tain their existence, organisms must be able to control 
and utilize energy in one form or another. In the human 
species, culture is the characteristic means of harnessing 
energy and of putting it to the service of man's needs. 
Early man had only his own muscular energy—about 
1/10 horsepower per adult male. Later he utilized the 
muscular energy of animals and to some extent the 
power of the wind and water. It was not until the in- 
vention of gunpowder that he began to use the power 
of expanding gases. This, in time, led to the develop- 
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ment and use of the steam engine, which enormously 
increased the energy level on which he could operate. 
Our grandfathers had available less than | hp per 
capita; today, the world has 25 to 100 hp per capita in 
its various countries and localities. 


Most of this power is derived from the chemical 
energy of our liquid and solid fuels, an energy which in 
coal amounts to some 13,000 Btu per lb. To produce 
these 13,000 Btu per Ib, a pound of coal containing 230 
times 1023 atoms gives off energy at the rate of 4 elec- 
tron volts per atom as it burns. 


In the nuclear reaction, uranium also gives off energy, 
atom by atom. But note this; in the fission of uranium, 
each atom gives off not 4 electron volts, but 200 million 
electron volts! Thus in the fission of uranium we release 
50 million times as much heat per reacting atom as does 
coal in ordinary combustion. This works out to be 3 mil- 
lion times as much heat per pound. 


Pound for pound, therefore, we have reached an 
energy level 3 million times greater than anything we 
had before July 16, 1945. What this new energy level 
will mean to future civilization even our most fertile 
imaginations cannot foretell. The great social changes 
inaugurated by the technological revolution powered by 
coal and oil have not yet run their course but, now, in 
atomic energy man has at last harnessed a force so great 
that nothing we have done with power in the past can 
serve as a criterion for what may happen in the future. 
The vital question today is not, will atomic energy be 
used but how will it be used. It brings us once again to 
the two sides of man's struggle for existence. On the 
one hand, he is struggling with the forces of nature, try- 
ing to subdue them and bend them to his use; on the 
other, he is struggling with his fellow men for the posses- 
sion of the resources of nature. Per- 
haps in atomic energy he has at last 
found a resource which will require 


no further struggle—there is prob- ae ey 
ably enough for all. If atomic energy ICIS 
is a threat to man's existence as a LX 


civilized being, it also offers a prom- 
ice of peace and abundance in the 
ages to follow.—A. W. K. 





T THE BEGINNING of the year 

1948, despite the vast power 
productive capacity of the United 
States, the country finds itself with 
less reserve electric generating ca- 
pacity than at any time since the 
electric power era began. 

At the close of the year the in- 
stalled generating capacity in public 
utility stations was approximately 52 
million kilowatts. The peak load was 
about 49 million kilowatts. Thus, we 
had a reserve of only 3 million kilo- 
watts—about 6 per cent. This is less 
than a third of the reserve which has 
normally been carried. 

At the same time the demand for 
electricity continues to grow at an 
astonishing rate. During November, 
the weekly electrical output of the 
public utility systems of the country 
rose to over 5 billion kilowatt hours 
and the expectations were that this 


high value would be exceeded by a 


considerable margin before the year’s 
end. 

This high and sustained rate of 
growth of demand for electric serv- 
ice is the most notable feature of the 
electric power business. It continues 
at an astonishing rate and future po- 
tentialities of this service still appear 
to be enormous. 

Of immediate concern, however, is 
the narrowing margin of reserve 
generating capacity —the fact that 
the load seems to be increasing at a 
faster rate than new generating ca- 
pacity. While at this writing there 
is still a bare 3 million kilowatts of 
reserve for the nation as a whole, in 
a number of areas it is less than the 
5 or 6 per cent national average. In 
some regions it is down practically 
to zero, and emergency steps are be- 
ing taken to handle the load in case 
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Fig. 2. The narrowing margin between power capacity and consumption. Loads are 
measured in millions of kilowatts 
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Fig. 1. Control room in the central 
load dispatching station of Arkansas 
Power & Light Co. at Pine Bluff, 
Arkansas. This is the nerve center 
of a 3 state power system developed 
by the late Harvey Couch. From 
here are controlled the intercon- 
nected systems of Arkansas Light & 
Power Co., Louisiana Power & Light 
Co., Mississippi Power & Light Co., 
and the New Orleans Public Serv- 
ice, Inc. Carrier current is used for 
voice communication over the power 
lines 
Legnier and Reynolds, photo 


of failure. Almost everywhere, sys- 
tem operators occupy uncomfortable 
positions. In some areas emergency 
measures have been taken, but so 
far for the nation’as a whole, no cur- 
tailment of power use has been nec- 
essary. 

The situation, however, is far from 
good—the margin of reserve is too 
narrow for comfort. It will take con- 
tinued vigilance to keep generating 
equipment on the line without ade- 
quate maintenance. It will make 
necessary the use of interconnections 
wherever possible so that whatever 
excess generating capacity there may 
be in one region can be used to sup- 
ply load in areas where there is no 
reserve. In some cases it may make 
necessary the cutting off of blocks 
of load, particularly industrial load, 
for a few hours daily. Industrial es- 
tablishments may be asked to change 
their hours of operation. 

In a number of cases, utilities have 
reduced the voltage of the system, in 
fact, in a survey made by the Elec- 
trical World, 21 out of 36 utility sys- 
tems may be expected to use this 
device, if necessary. Voltage reduc- 
tions are usually from 3 to 5 per 
cent. And while voltage reduction 
does reduce power consumption, the 
total amount that can be saved in 
the case of the utilities surveyed 
would be only a half million kilo- 
watts, about 4 per cent of the peak 
they anticipate. 

Usually, a voltage drop of 1 per cent 
results in a 1 per cent shrinkage in 
demand. A decrease in voltage of 
over 5 per cent brings operating trou- 
ble. In some cases reduction in fre- 
quency has been tried, but this has 
not proved satisfactory. In some cases 
a reduction in frequency of from 60 
cycles to 58% cycles has been found 
possible, but any frequency reduction 
beyond that results in complaints on 
the part of’ the customers. 
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There is no mystery as to why this 
critical situation in our power supply 
has come about. It cannot be attrib- 
uted to lack of foresight by the utili- 
ties; rather it is the result of war- 
time curtailment of construction. In 
the early years of the war, the War 
Production Board fought for and won 
a policy of building as little electric 
generating capacity as possible. At 
no time since this policy was estab- 
lished in 1942 has there been a pos- 
sibility of building generating facili- 
ties at a greater rate than actually 
has been accomplished. After the war 
ended, orders were released to manu- 
facturers, but the construction of 
electric generators and turbines is a 
slow process and despite the fact that 
the manufacturers have been produc- 
ing at the highest rates in history, it 
has been impossible to keep up with 
the increasing load. 

A number of factors contribute to 
this phenomenal increase in demand. 
In the first place, industrial activity 
is at a high level and electric pro- 
duction follows industrial activity. 
Secondly, many factories now oper- 
ate one shift per day, five days per 
week, and hit a high peak of activity 
during midweek. During the war 
most of them operated around the 
clock. This change, naturally, ad- 
versely affects the load factor and 
helps to produce high demands. The 
general overall load factor, which in 
December, 1944, was 64.2 per cent, 
had dropped in December, 1946, to 
58.7 per cent. In the two year period, 
the peak load had increased by 14 
per cent while kilowatthour output 
had increased by only 7.5 per cent. 

A third factor contributing to the 
high demand is the fact that the war 
accelerated the electrification of in- 
dustry and the electrification process 
is definitely under way. Its influence 
on the growth of demand for electric 
power will undoubtedly be noticeable 
for several years ahead. 

Also, to be taken into account is 
the fact that electricity compared to 
the cost of living, and particularly 
compared to the cost of labor, is rela- 
tively much cheaper than before the 
war; hence more is purchased. 

Finally, a great deal of electrical 
energy is used in the present high 
level of aluminum production. 

As already mentioned, the present 
installed generating capacity in cen- 
tral stations is around 52 million 
kilowatts. An additional 11 million 
kilowatts of capacity are installed in 
industrial plants. Thus the total gen- 
erating capacity of the nation is about 
63 million kilowatts. 

At the present time some 13 mil- 
lion kilowatts of new capacity has 
been ordered and it is expected that 
in the next 5 or 6 years, from 15 to 


ower Situation in the United States 





Table I—Energy Requirements of United States 





Projected by FPC Staff 





1946 
Utility Systems 


*Demand (million kw).... 44 
Industrial Generation 
Energy (billion kwh).... 51 
Demand (million kw).... 10 
Total Load 
Energy (billion kwh).... 275 
Demand (million kw).... 54 


1947 
Energy (billion kwh).... 224 252 


302 


1948 1949 1950 1951 1952 


267 284 295 310 326 
51 53 55 56 58 


50 50 50 50 50 
9 9 9 9 9 


317 334 345 360 376 
60 62 64 65 67 


*Total December non-coincident peak demands 





Table II—Production of Generating Equipment—KW 





Year Steam 
1942 (aGttial) .ccccccces 2,427,000 
T944 Cacttiad) cc cccencss 1,820,000 
1947 (estimated) ....... 3,920,000 
1951 (estimated) ....... ,270,000 
1952 (estimated) ....... 5,295,000 


Hydro Int. Com. Total 

650,000 300,000 3,377,000 

750,000 410,000 2,980,000 
1,480,000 410,000 4,810,000 
1,550,000 550,000 7,370,000 
1,600,000 550,000 7,445,000 





19 million kilowatts will be installed, 
an unprecedented rate of installation. 

Of some 11 million kilowatts of 
capacity reported on order, about 9 
million are steam units and about 
2,235,000 are hydro units. About 
65,000 kw are internal combustion 
units. Of the hydro units, about 
1,700,000 kw is destined for govern- 
ment projects. 

There is no easy way out of this 
critical power situation. The position 
in which the electric light and power 
industry finds itself with respect to 
demand is no different from that of 
other industries. Like the steel in- 
dustry, the makers of automobiles, 
the producers of petroleum, etc., the 
electric light and power industry is 
experiencing the effect of the war. 
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MAM J 9 
Fig. 3. The load curve during 1947 


A combination of unfilled pipelines, 
unprecedented production and grow- 
ing new construction has skyrocketed 
power consumption far beyond the 
expectations of even the most far- 
sighted. The five year construction 
program will go a long way towards 
helping the situation, but it is ques- 
tionable whether we will be able to 
maintain the same margin of reserve 
in the future that we had in the past. 
Generating units now being installed 
are already loaded. The next ma- 
chine is hardly placed in service be- 
fore loads grow to utilize all of its 
much needed capacity. There never 
seems to be any “reserve” these 
days. 

It is quite apparent that the short- 
age of reserve capacity will continue 
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for at least a year, in spite of the 
new capacity being added. The energy 
requirements for the United States 
during the next five years are shown 
in the accompanying tabulation, Ta- 
bles I and II. As will be noted by 
1952 the demand will rise to 58 mil- 
lion kilowatts. Note that capacity in 
industrial power plants is expected 
to remain at a fixed level of 9 million 
kilowatts. 
























































IX OCTOBER of 1947, the produc- 
tion of electricity by all electric 
generating equipment in the United 
States, was at the rate of 300 billion 
kilowatt hours per year. This amount 
is almost exactly one-half of the total 
world generation of electrical energy 
in 1946, and is more than six times 
greater than production in any other 
country. The present power produc- 
tion is exactly double that of 1937, 
when the total generation reached 150 
billion kilowatt hours. 

This gain of 100 per cent over 1937 
in the amount of electricity generated 
was accomplished with an increase in 
generating capacity, in the ten year 
period, of only 37 per cent. This, 
then, explains the narrowing margin 
between generating capacity and peak 
demands, mentioned in the first ar- 
ticle in this section, and also, it em- 
phasizes the need for the construction 
of additional generating facilities in 
the years to come. 

While the need for future growth 
is very clear, the economic side of 
the picture presents many problems. 
Construction costs are extremely 
high, and with the present rates for 





1Power Plant Construction Costs and 
Implications. Power PLANT ENGINEERING, 
August, 1947, p. 116. 
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Fig. 1. Index of a number of electric plant costs and some factors 


Table II shows the production of 
generating equipment, broken down 
into Steam, Hydro and internal com- 
bustion units. 

Electrical energy, unfortunately, is 
not a commodity that can be stored 
and there may be areas where indi- 
vidual communities may be pinched 
for a short or longer period, espe- 
cially in case of failure of an impor- 
tant unit. 


Economics of Future Growth 





electricity, it is difficult to estimate 
where a given expenditure for new 
plant facilities will bring a sufficient 
return on the investment, to make the 
expansion economically sound. When 
the costs of a completed project are 
studied these days, one must conclude 
that the project must have been ex- 
travagantly designed, or badly man- 
aged. And estimates for projected 
work are even more incredible. 


As pointed out by W. F. Ryan, As- 
sistant Engineering Manager of Stone 
& Webster Engineering Corporation’, 
there are many factors in the present 
high cost level, but the price of elec- 
tric power is not one of them. Power 
is an appreciable item in the manu- 
facturing costs of equipment and ma- 
terials, but it is one component that 
has not contributed to the rising com- 
modity market. Throughout our dizzy 
cycles of booms and depressions, the 
end of each full swing of the pendu- 
lum has found electric power deliv- 
ered to the consumer at lower cost 
than it was at the beginning, even 
though the cost of every major ele- 
ment entering into its production had 
increased during the same period. 

Every item in the production ex- 
pense for electric power has risen 
steadily, cycle by cycle, yet the elec- 
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tric industry has delivered its product 
at lower and lower cost. Figure 1 
shows how the principal items enter- 
ing into the construction of power 
plants have increased over the period 
since 1910. The curves speak for 
themselves — they need no explana- 
tion. Curiously enough, one of the 
principal items entering into the costs 
of electric plants, electrolytic copper, 
has remained relatively cheap. This is 
fortunate since copper is a major item 
in all electrical work. Structural steel 
shapes also have not gone up too 
much, but everything else has in- 
creased greatly. As will be noted, 
skilled labor is shown but not com- 
mon labor. If common labor were 
shown on this chart, it would have 
gone off the chart in 1938, and it is 
now well over 600. Common labor, 
however, is a factor of decreasing im- 
portance in construction costs. 

As pointed out by W. F. Ryan, in 
the same analysis previously referred 
to, an index of the type shown in 
Fig. 1 assumes the same ratio of labor 
hours to material quantities from 
year to year. It ignores the fact that a 
mason may lay fewer bricks per hour 
in 1947 than in 1913 or that an elec- 
trician may have pulled more wire 
in a 40 hour week in 1932 than he 
does now in a 53 hour week for which 
he gets 66 hours pay. It ignores the 
efficiency or rather, the inefficiency of 
present day labor. 

Another shortcoming of the index 
shown in Fig. 1 is that it assumes the 
reproduction of obsolete plants which 
under no circumstances would be re- 
produced today. While the cost of 
buildings today are _ considerably 
greater, per cubic foot, than they 
were in 1912 or 1916, the larger 
generating units and the higher rates 
of heat transfer would reduce the 
building volume required for a cer- 
tain capacity plant. Steam generating 
equipment costs more per square foot 
of heating surface, but the modern 
boiler generates more steam per 
square foot while the modern steam 
turbine requires less steam to pro- 
duce a given kilowatt output. 
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Fig. 2. Index of steam power plant construction costs and adjusted 
index reflecting technological advances 
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For these reasons, any index show- 
ing cost trends should be adjusted to 
account for the decrease in efficiency 
of labor and for the technological ad- 
vances in the design of equipment. 
The heavy curve, in Fig. 2, shows such 
an adjusted index. The difference be- 
tween this curve, and the unadjusted 
one above, is a measure of the net 
reduction in steam power plant cost 
effected by advances in the art, in 
spite of the adverse effects of declin- 
ing efficiency of labor. 

As shown, at the beginning of the 
century when power plants consisted 
of 500 hp engine driven generators 
and 200 hp hand fired boilers, the 
unit cost of power stations was high, 
higher than even today. 

The point of all this is, that despite 
greatly increased labor costs and a 
lowering of the efficiency of labor, 
and also an increase in cost of almost 
everything entering into the construc- 
tion of power plants, we have been 
able, steadily, to reduce the price of 
electricity by virtue of the techno- 
logical advances in design. But how 
much longer can technological prog- 
ress stem the tide of rising costs? It 
may be hoped that the costs of plant, 
fuel and labor which comprise the 
cost of power have ceilings, but it 
should be evident to anybody that 
the selling price has a floor. Perhaps, 
we have reached bottom so far as 
the price of electricity is concerned, 
and the day is approaching when pub- 
lic utilities must swallow their pride 
and demand an increase in rates. 

This suggestion sounds reasonable, 
and at a time when the consumer can 
get more for his goods, he might not 
object to paying more for the elec- 
tricity he uses in the production of 
his goods. However, when his busi- 
ness slumps, as it well may a few 
years hence, he would expect that 
power costs also would decrease. This, 
however, is where the situation be- 
comes difficult, for the investment put 
into a generating plant today is 
frozen at that level for the rest of its 
useful life. True, the price of fuel may 
drop and the cost of labor may de- 
crease, but fuel and labor are rela- 
tively small items in the overall cost 
of electric power. Construction costs 
also may go down, but the construc- 
tion costs of a station built today, will 
still have to be justified as far as that 
station is concerned in 1960. It is this 
situation which makes it so difficult 
for the designer of a power plant to- 
day. He can never know, whether 
the inflated costs he builds into his 
station today can be recovered 20 
years from now. 

Yet, he must go on building sta- 
tions. He cannot postpone construc- 
tion to see what future conditions 
may bring. The power companies 
must keep pace with the demand for 
electricity no matter what the eco- 
nomics of the situation are. 

Thi: does not mean that the situa- 
tion is hopeless. Many things, prob- 
ably, can be done to reduce overall 


investment costs. New methods of 
construction, the elimination of build- 
ing structures, i.e., the use of the out- 
door type of plant, further simplifi- 
cation, greater standardization, can 





all add their weight toward the re- 
duction of power station costs, and 
the engineer will certainly make use 
of all these expedients in the design 
of future stations. 


Electric Generation and 


Transmission 





HE LARGEST steam turbine gen- 

erators so far constructed are 
rated at 150,000 kw. Two machines of 
this size are being installed, one at 
Southwark Station in Philadelphia 
and the other at Fisk St. Station in 
Chicago. The one at Southwark is a 
cross compound unit, the high pres- 
sure element operating at 3600 rpm, 
while the low pressure element is an 
1800 rpm unit. The 150,000 kw ma- 
chine at Fisk St. Station is a single 
1800 rpm unit. 

Of the turbine generator units now 
on order, approximately 85 per cent 
of the total capacity is designed to 
operate at 3600 rpm. The largest of 
these is rated at 100,000 kw. It is 
quite likely that future units with 
ratings over 100,000 kw will operate 
at 1800 rpm. 

For the benefit of all concerned and 
with the cooperation of the central 
stations companies, the electrical 
manufacturers have standardized on 
six preferred ratings for large 3600 
rpm condensing units as follows: 11,- 
500; 15,000; 20,000; 30,000; 40,000; 
and 60,000 kw. The two larger sizes 
are available for steam conditions of 
either 850 lb at 900 F or 1250 lb at 
950 F. At ratings above 60,000 kw it 
usually works out that the designs are 
more or less special, although every 
effort is made to standardize even in 
these large sizes. 

Approximately 93 per cent of the 
new generating capacity is hydrogen 
cooled. Recent improvements in the 
design of the hydrogen sealing and 
purifying arrangements indicate that 
hydrogen cooling will be extended to 
still smaller units. Availability of hy- 
drogen-cooled generators has been 
practically perfect. Most hydrogen- 
cooled generator units have been de- 
signed for 15 psig operation to obtain 
maximum rating but only a few are 
operated at this pressure. 

Double frequency vibrations which 
had been experienced in the operation 
of the early 3600 rpm turbine gener- 
ators have been eliminated by ma- 
chining relatively narrow cross-wire 
‘slots in the pole body at intervals 
along the body length. This equalizes 
the rotor-body rigidity on the two 
major axis and can be realized with- 
out removing an appreciable amount 
of rotor pole material. Double fre- 
quency forces in the 2-pole generator 
stator cannot be eliminated. How- 
ever, the magnitude of these forces 


transmitted to the stator frame and 
generator foundations are effectively 
minimized by isolating the stator core 
on flexible supports; these supports 
absorbing practically all of the vibra- 
tion energy. 

Hydroelectric generators, as in the 
past, are characterized by large di- 
mensions. For this reason, hydro- 
electric generators of large capacity 
must be built in sections and assem- 
bled at the point of installation. This 
has led to problems of fabrication 
which were difficult of solution, but 
most of which have been met. While 
the building of the components at the 
user’s plant results in units of greater 
mechanical stability with less need 
for later maintenance, the initial cost 
is higher. For this reason as much 
fabrication as possible is done at the 
manufacturer’s plant. 

Much interest is being taken in the 
newly developed silicone compounds. 
Motors insulated with silicone insula- 
tion have been operated at tempera- 
tures so high that the metal parts 
failed before the insulation. Silicone 
insulating varnishes, so far have been 


A view of the half million volt lightning 
arrestor at the Brilliant, Ohio. test trans- 
mission line 
























































applied to windings only up to 4000 v. 
If they can be used on higher volt- 
ages, their use may effect material 
improvements in generator design. 

A notable recent project is the con- 
version of the Southern California 
Edison Company’s system from 50 to 
60 cycles. This is a 2 year project 
involving an expenditure of 31 million 
dollars. The project not only neces- 
sitates conversion of large rotating 
equipment, but also of some half mil- 
lion watthour meters, and thousands 
of motors on customer appliances. 

Two of four 60,000 kw turbo-gen- 
erators are now being installed at the 
Redondo Beach Steam Station of the 
Southern California Edison Co. An 
electrical feature, entirely new to 
large generators, will be the applica- 
tion of General Electric’s amplidyne 
field control to one of these units and 
Westinghouse’s Rototrol to the other. 
These systems will provide high-speed 
response and better voltage regula- 
tion. Southern California Edison has 
pioneered in this type of field control 
with two successful applications of 
the Amplidyne, one to a 50,000 kw 
synchronous condenser, and the other 
to a 60,000 kw frequency changer. 

One of the outstanding events in 





1 Half Million Volt Test Transmission 
Line Energized, Power PLANT ENGINEER- 
ING, November, 1947, p. 72. 


the field of high voltage electric 
transmission, was the energizing, on 
October 1, of the 500,000 volt test 
transmission line at Brilliant, Ohio’. 
This line was fully described in the 
November issue so only brief mention 
need be made of it here. It was built 
under the sponsorship of the Ameri- 
can Gas and Electric Service Corp. in 
cooperation with a number of elec- 
trical equipment manufacturers who 
contributed the actual equipment. The 
project comprises three separate 
lines, two 1% miles in length and the 
third only one span in length. The 
two 1% mile lines have an average 
span of about 1050 ft and comprise 
six towers each, two of which are 
dead-end structures. The lines run 
parallel and are 288 ft apart. Con- 
ductors are 85 ft above ground at the 
tower, and 40 ft at mid span. 

The designers of these lines believe 
that extra high voltage transmission 
systems, systems above 230 kv, must 
be permanently, and solidly, grounded 
at all transformation points. This will 
permit the use of reduced voltage 
lightning arrestors. Such solid 
grounding, when used with circuit 
breakers that will open the circuit 
with no more than a single re-strike 
will limit the magnitude of the volt- 
age in switching transients to which 
the lines will be subjected. 


New Generating 


Installations 





i 5 ELECTRIC Light and Power 
Companies, during the past year 
inaugurated the largest construction 
job ever undertaken by a single in- 
dustry for a 5 year period. As re- 
ported in another article in this sec- 
tion, a recent Edison Electric Insti- 
tute survey shows that the total 
capacity to be added during the five 
year period from 1947 to 1951 inclu- 
sive amounts to 18,000,000 kw of 
which 15,000,000 kw will be installed 
by privately owned power companies. 
This will be an increase in the five 
year period of 37% per cent; about 


Table I. Expected 1947-1951 Capability Additions and Load 
Growth Expressed in Percentages 


the total installation constructed in 
the previous 65 years. 

The amount of money to be spent 
in the execution of this program is 
truly astounding. A total of five bil- 
lion dollars will be spent. Of this, 
$1,750,000,000 will go into the con- 
struction of generating stations. 
Transmission lines will account for 
$850,000,000. Distribution lines will 
require $2,150,000,000 and _ service 
buildings, $250,000,000. About 40 per 
cent of the total 5 billion, that is 2 
billion dollars, will be spent for local 
labor on construction projects. The 


remaining 60 per cent will go for the 
purchase of equipment and supplies. 

The accompanying tabulation, Table 
II, shows a preliminary listing of 
new generating capacity to be added 
under the 5 year program by the 
various power companies. This is a 
preliminary listing, not complete. The 
total orders included in this list, it 
will be noted, amount to about 
12,500,000 kw of capacity. Deliveries 
of power generating equipment are 
now scheduled as follows: 1947— 


.3,257,000 kw; 1948—5,215,000 kw; 


1949—4,915,000 kw; 1950—3,383,000 
kw; 1951—so far ordered, 1,000,000 
kw. Steam power constitutes about 
15% million kilowatts, hydro power 
about 2% million kilowatts. 

In considering the expansion of the 
power facilities of the nation, it is of 
interest to note where the expansion 
and load changes occur. The Edison 
Electric Institute, made a survey 
during the year, the results of which 
are shown in Table I. Here, the ca- 
pacity changes and peak load changes 
are shown for the eight regional 
groupings of supply areas, for the 
various years to 1950. The map 
shown in Fig. 1 will serve to identify 
the regional areas. 

Over two million new customers 
came on the power lines in 1947, 
making the largest increase in any 
one year of the industry’s history. 
Since VJ-Day more than 4% million 
new customers have been added. Sup- 
ply of construction materials has im- 
proved and the backlog of customers 
awaiting service has been sharply re- 
duced. The total number of custom- 
ers at the end of 1947 was approxi- 
mately 38,400,000. 

About 500,000 additional farms 
were added to power lines during the 
year, bringing the total to over 3,800,- 
000 farms served with electricity. 


Electricity Production 


Production of electricity during the 
year was divided approximately as 
follows: 

By business-managed electric com- 
panies, 204 billion kilowatthours. 

By governmentally-owned systems, 
50 billion kilowatthours. 

By industrial plants, street rail- 
ways and miscellaneous producers, 51 
billion kilowatthours, for their own 
use, 











CAPACITY CHANGES 

1947 1948 1949 1950 1951 

1946 1947 1948 1949 1950 

U. S. 6.3 105 9.1 68 3.4 


Region I 6.6 119 62 5.7 2.6 
Region II 5.3 82 130 55 .. 
Region III 44 10.7. 8.0 12.1 5.7 


Region IV 9.1 63 108 3.2 5.4 
Region V 8.8 9.1 15.4 13.2 5.4 
Region VI 17.5 23.4 0 18.8 12.7 
Region VII > S08 238 .. es 
Region VIII 6.0 17.0 50 9.1 


PEAK LOAD CHANGES 
1947 1948 1949 1950 1951 
1946 1947 1948 1949 1950 
10.5 7.2 67 56 3.9 
9.0 4.7 32 2.5 2.9 
96 7.7 5.7 46 .. 
88 86 7.5 64 .. 
10.9 7.0 6.7 6.0 6.0 
23.0 116 93 7.8 6.6 
a. | nr ane 
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Fig. 1. Electric power supply regions in the 


United States 
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Total sales of electricity by all 
utility enterprises, both company and 
governmental, approximated 216 bil- 
lion kilowatthours, a 12 months’ in- 
crease of 13 per cent above the year 
1946.. The largest growth was in the 
residential and commercial classifica- 
tions, both up 15 per cent. Industrial 
use remained at a fairly constant 
level throughout the year. 


Interconnection Can Help Relieve Power 
Shortages in Local Areas 


While power generating capacity 
is being added as rapidly as possible, 
attempts are also being made wher- 
ever possible to meet the increased 
demands by interconnection. Inter- 





connection, however, does not always 
solve the problem. Some large sys- 
tem interconnections seem too cum- 
bersome for successful operation. 
During the period of expansion and 
interconnection of power systems, 
some companies have experienced de- 
clines in the ability of the early mod- 
erate voltage interconnecting lines to 
transmit sufficient intersystem syn- 
chronizing power. This has been due 
to load growth, heavy transmission 
line loading and increased generating 
capacities. As a result, higher trans- 
mission voltages were subsequently 
utilized to transmit intersystem syn- 
chronizing power. 

Various steps have been taken to 
combat the decline in synchronizing 





power ability. High speed relaying, 
high-speed circuit breakers, frequency 
control, tie, line control, etc. All of 
these developments have been aimed 
toward solution of the problems as- 
sociated with the operation of inter- 
connected systems and while a great 
deal of success has been attained, it 
has not always been possible to main- 
tain adequate service to all parts of 
an interconnected system under sus- 
tained fault conditions. 

So, while interconnection can be 
of help in relieving power shortages 
in local areas, it cannot be counted 
on to relieve the national situation 
on a whole. Only the rapid execu- 
tion of the 5 year expansion program 
can effectively solve the problem. 


TABLE II—NEW GENERATING CAPACITY INSTALLATIONS 





To Be Added in the Business-Managed Electric Company’s Five Billion Dollar Expansion Program 


Total orders listed here amount to about 12,500,000 kw of capacity. Additional 
capacity totaling more than 1,000,000 kw is contemplated for installation in 1951 


Listed by Companies, Expected Year of Installation and Manufacturer’s Nameplate Rating of Generator Capacity 

























in kilowatts 
July-Dec. July-Dec. 

Company 1947 1949 1950 Company 1947 1948 1949 1950 
Alabama Power Co............... 20,000 WBOSOO ln cccce Montana-Dakota Utilities Co..... 6,000 eee” éadaen wanaus 
PE ect cdceecicagicks. Kwaces 150,000 80,000 WRG BOWE COs vccciccccccccs  seeden 8 <cecce 60,000 ...... 
Appalachian Electric Power Co... ...... TERSGO cece Montaup Electric Co............. Te «senew ecaees  awehas 
Arkansas-Missouri Power Co..... 30,000 ...... Mount Carmel Public Util. Co.... ME. Ssdgde “ecdona sedans 
Booster TamOn 60s 0c scccccccescs 85,000 Nantahala Power & Light Co.... BM aacscd. dance’ — aeeans 
California-Oregon Power Co...... New Bedford Gas & Edison Lt. Co. 20,000 ...... sseeee  weveee 
Cambridge Electric Light Co.. é New England Electric System...: 45,000  ...... it ere 
Carolina Power & Light Co... a New Jersey Power & Light Co... CHER . cccces 
Central Ariz. Light & Power Co.. New York State Elec. & Gas Co.. ...... 30,000 ...... 70,000 
Central Illinois Electric & Gas Co. 20,000 Niagara-Hudson Power Corp...... 67,500 195,000 
Central Illinois Light Co.......... 35,000 Northern Indiana Public Serv. Co. ......  seeeee se weer 66,000 
Central Illinois Public Service Co. 50,000 ...... «ss... Northern States Power Co........ 42,500 37,500 65,000 30.000 
Central Kansas Power Co......... 6,500 Northwestern Public Service Co.. 2,272 Wet ‘cadcas.. “seanes 
Central Louisiana Electric Co..... ...... 15,000 ...... Ohio Edison Co... 48,000 52,000 60,000 60,000 
Central Maine Power Co......... 20,000 16,800 ...... Ce I Giikiccccncicdscecsie saneue 100,000 =... .. 135,000 
Central Power & Light Co....... OT eer Ohio Public Service Co.......... 65,000 Gee Gcccue,  vcdece 
Cincinnati Gas & Electric Co...... GRGe cactus Oklahoma Gas & Electric Co..... ...... 25,000 GOGOO  ccccce 
Cleveland Electric Illg. Co........ ...... 85,000 71,000 Otter Tail Power Co............. 9,900 RO ncecae. cuduce 
Columbus & Sou. Ohio Elec. Co... .....-. 60,000 ....6. «csoece Pacific Gas & Electric Co........ ...... 356,000 68,000 220,000 
Commonwealth Edison Co. & Subs. 107,000 257,000 8 ..c aces Pennsylvania Electric Co......... «...... 30,000 30,000 40,000 
Connecticut Light & Power Co... ...... 36,000 ...... 63,000 Pennsylvania Power Co.......... SOO «.denads. daccus  -denene 
Connecticut Power Co......2..222 csccce aera Pennsylvania Power & Light Co.. ...... | POS eee 
Consolidated Edison Co. of N. Y.. 50,000 170,000 50,000 120,000 Pe ee eee eee TOW” cascade 
Consolidated Gas, Electric Light Philadelphia Electric Co..... Lecee. anenes .235,000 66,000 165,000 

MES. GakaGecakeccase<) beaews Oe 61,000 Potomac DU CM ccédcsccecucve ere 35,000 ...... 

CEE POE GOicccccccccccse caeces 170,000 180,000 60,000 Potomac Electric Power Co....... Meee 80,000 80,000 
De Dawes & TAGE CG... ccc ceecswe §  cciccee 63,000 63,000 Public Electric Light Co.......... Seer eee 
Dayton Power & Light Co........ ...... 50,000 a eer Public Service Co. of Colorado.... ...... ae 40,000 
RE Ghcdicricecterccecs seeune. ecenne 100,000 209,000 Public Service Co. of Indiana..... ...... Co ee 50,000 
Duke Power Co..0065 60% iudineeusee ceanws eer 130,000 Public Service Co. of New Hamp. 30,000 15,000 33,000 7,000 
PC RMEMEOMS necdvcdecces. teabhee  -<sone’e i ee Public Service Co. of New Mexico 6,000 BROGG isecca “avaces 
Eastern Shore Public Service Co.. 15,000 ...... | err Public Service Co. of Oklahoma... 30,000 2 eer 30,000 
DEINE EES ccc aceeccus ceetes sucess 20,000 a. Public Service Electric & Gas Co. 
Empire District Electric Co....... sescoe ceocce cesces 30,000 Oe Re I kn bcdececenscces 100,000 200,000 100,000. ...... 
Sree cee © es, BONE CO... cccccc §«svecce  ecesce 10,000 Rochester Gas & Electric Co...... ...... SUGGS ccaawe . cena 
WIOEIGR, FPOWEP ComP. ccc cccccccs cssece $0,000 = ncccss 30,000 Rockland Light & Power Co...... cscccs cccece TOGO scsi: 
Florida Power & Light Co........  ...... 58,750 37,500 40,000 San Diego Gas & Electric Co..... Ct ee eee 50,000 
CP DE Mis vackiactendscas ceenwe 122,500 22,500 80,000 Savannah Electric & Power Co... ......  ...... , es 
Ce Oe cccdiawekivevecs  Sheees «seeeid I ore Be Te CRicccckicceccs. cccces SEROP) hdcacd. Yo wcnces 
Gulf States Utilities Co.......... SB000 ccoess 42,000 75,000 Sioux City Gas & Electric Co..... ...... MAME) “ccudas vacua 
Hartford Electric Light Co....... ...... 15,000 Cee South Carolina Power Co......... SROD) vcadts, cécuns 22,500 
Holyoke Water Power Co......... «+s... ae re Southern California Edison Co... 22,000 155,000 120,000 ...... 
Houston Lighting & Power Co... 37,500 10,000 120,000 60,000 Southern Colorado Power Co...... ...... pi eee eee 
TeehO Pawar CG oc 0.5 bis ccccisvcccsss 16,500 40,700 Os ee Southern Indiana Gas & Elec. Co. ......  «..... Pt errs 
TBO BOWEE OO ds. cc nace sccc ceeeey _ Rada oe ieee Southern Wyoming Utilities Co... TRO scence |. caccas Sustas 
Indiana-Michigan Electric Co..... ....-+  eeeees 196,060 - ..ccs Southwestern Gas & Electric Co.. 25,000 ...... 25,000 30,000 
Indianapolis Power & Light Co... ...... ..++. 40,000 40,000 Southwestern Public Service Co... ...... 53,000 GENO Saaces 
CO a eee WG0CGG -Nccee he reas Staten Island Edison Co.......... BONGO <dscaae accee Susans 
Iowa Electric Light & Power Co.. DOGe -cceaee, <ebeae, <iencs I EE OM scdccccccdsacs  seetea Lee 60,000 
Iowa-Illinois Gas & Electric Co... .+.... 5,000 CS eres Texas Electric Service Co......... ...... WN swdaae. Jacaeas 
PO I, OE BE Oc ccccccice. sanene, caende  cucane 40,000 IO ecciaducccadecus. <ccace® . eeanne 100,000 ...... 
Iowa Public Service Co........... 3,408 4,544 ae Union Electric Co. of Mo. & Subs. ...... | 80,000 
Jersey Central Power & Light Co. ......  ...... $6,000. iwees United Illuminating Co........... ....e. Co ree 30,000 
Kandas City Power & Light Co... 85,000 © ...c0. ccoccs wee ive IRE MEO ic cccacc: eseccs “deemta. eaenke 44,000 
Kansas Gas & Electric Co........ ...... 29,000 ...... 31,000 Virginia Electric & Power Co.... ...... arr 140,000 
Kansas Power & Light Co........ ...... 30,000 ...... 40,000 Western Massachusetts Elec. Co... ...... sss. 45,000 = ..0-.. 
Kentucky Utilities Co............ 30,000 33,000 33,000 Went Pome FPewet Gi. ncccccccccs  secccs CLE 80,000 
Lake Superior District Power Co.. «..... 15,000 ....-.  seeeee West Texas Utilities Co.......... ...... We dsceae. .cuadua 
Long Island Lighting Co......... ...... CY ere Wisconsin Electric Power Co...... ...... 80,000 ore 
Louisville Gas & Electric Co...... CROGG  cccces «=©GGORE lk ccc Wisconsin Michigan Power Co.... ..+...  seeeee id. roe 
Luzerne County Gas & Elec. Co.. 23,000 ....-- saseee se vaee Wisconsin Public Service Co...... 30,000- ...... eer 
Madison Gas & Electric Co....... ...... 

a a. ee . 48,000 acca camel 
innesota Power ight a aegaca £ 
Sabai Wanee Oo............. Py) re 1,381,080 3,931,794 3,942,300 3,235,500 

Missouri Utilities Co............. 






Monongahela Power Co........... 








TOTAL, July, 1947-1950 


Codec ecericcccccceccocecesseoces 12,490,674 
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Energy Revolution 


on the Verge? 





OAL, THE KING of our energy 

sources, expects a brighter fu- 
ture, as a result of some of this year’s 
developments, than seemed possible 
only a short time ago. We are on the 
verge of a revolution in energy trans- 
formation, with coal as the key ma- 
terial, almost as important as the 
discovery of nuclear fission itself. For 
we need not wait 8 or 10 years, as 
David E. Lilienthal, head of the AEC, 
says we must, for practical commer- 
cial atomic energy power plants. Yet 
we need not have jitters about our 
increasing need for more Diesel and 


gasoline engines in face of diminish- 
ing oil reserves, figured to last 15 
years, or our natural gas reserves, 
figured to last 30 years. 

Instead, here and now in 1948, we 
have the beginnings of an energy rev- 
olution heralded by a number of the 
important developments of the past 
year, as reported in POWER PLANT 
ENGINEERING. 

Coal’s illnesses were put under the 
microscope and dissected without 
mercy in a famous article in Fortune, 
March and April, 1947. 

Nevertheless, present developments 


Table giving comparison of coal conversion processes 
(Westinghouse Engineer, September, 1947) 












































Rank of Coal Suitable 
Reaction Products ; 
Raw Low- | High- 
Pressure | Materials | PPOlS | anth-| Vola-| Vola- | Sub- 
_ P racite| tile | tile | Bitu- |Lignite 
Bitu- | Bitu- |minous 
Blue Atmos. Coal 55000 cu ft 
Water gas| 2800° F Steam [|290-Btu gas} Yes | Yes | Yes No No 
Air per ton 
of coke 
Atmos. 1400 lb 
High- 1500 to Coal coke 
Temp. 2000 Heat 11 000 cu No Yes | Yes No No 
Carboniza-| (1700° F ft gas 
tion average) 13 gal tar 
and light 
oil 
| 28 1b 
chemicals 
Low- 1440 Ib 
Temp. Atmes Coal coke 
Carboniza-| 1000° F Heat 15 gal tar No 
+ tion 3700 cu ft 
gas 
80 gal gas- je 
Hydrogen- 800- Coal oline 
ation 900° F_ | Hydrogen |20 gal liqui-| No No Yes | Yes | Yes 
(Bergius) 3000 to Catalyst fied gases 
10 000 425 cu ft 
psi 535-Btu gas 
Gas Syn- (1) 8000 cu ft 
thesis 2800° F Coal 350-Btu gas 
(Fischer- 30-150 Oxygen |20 gas gaso- 
Tropsch) psi Steam line, pro- | Yes | Yes | Yes | Yes | Yes 
——_———| Catalyst pane, ctc. 
(2) 15 gal 
300- Diese] oil 
400° F 125 Ib wax 
0-150 psi 











Since this table was 
compiled fluid devolt- 
atilization process has 
been announced 
(October, 1947 issue). 
Using raw coal: Re- 
action temperatures 
752 to 932 F. Yield per 
ton of coal shipped; 
char 77.7 to 56.8 per 





——_|——_ | |-——1 Ip. eating value eas 


639 to 630 Btu per cu 
Yes | Yes | No | No ft. Using oxidized 
coal, reaction temp- 
eratures 932 to 1472 F. 
d per ton coal 
shipped; char, 61.0 to 
52.5 per cent; gas, 
2045 to 12,700 cu ft; 
tar, 236 to 83 Ib. Heat- 
ing value of gas 484 
to 578 Btu per cu ft. 























*Results for hydrogenation and gas synthesis are based on German experience which 
should be considerably bettered in American plants. Water-gas products are based on 


one ton of coke and hence require coking coals. 


point to the possibility that we can 
synthesize all the oil we need from 
coal or natural gas. We might quickly 
double our oil supplies by this tech- 
nique. It depends on (a) fluid bed 
catalytic reactions — Lurgi, Bergius, 
Fischer-Tropsch and modifications 
thereof—and (b) production of cheap 
chemical oxygen. Utilizing these, 
there is no impending oil shortage; 
there is impending competition be- 
tween gas from coal and natural gas, 
also between coal moved as gas and 
coal moved as such, as pointed out 
by P. C. Keith. Coal transported as 
oil is yet too expensive and may not 
be competitive for some time. But 
gasoline from natural gas or coal may 
soon compete with gasoline from 
crude petroleum. 


Coal treated as a raw material may 
soon drive out coal-by-the-lump with 
all its attendant problems and its out- 
moded “material-handling” philos- 
ophy. If it must be mined, it will be 
by improved machines and methods. 
and, at the mine mouth, most of it 
might go into synthesis gas plants. In- 
stead of consuming 600,000,000 tons of 
coal a year, we may need 1,200,000,000 
tons a year. If this has to be dug out 
of the ground it will be costly, hence 
the interest now developing in burn- 
ing it underground. 


Processes for making liquid fuels 
and various gases and chemicals from 
natural gas and coal depend largely 
on the ability to produce cheap oxy- 
gen. A process based on the Linde- 
Fraenckl method developed in Ger- 
many has been worked out and P. C. 
Keith expects it to yield oxygen at 
$2 per ton. This makes possible the 
Hydrocol plant in Texas and a Stan- 
olind plant in Kansas, for processing 
natural gas into gasoline. (The lat- 
ter was described in detail, in August, 
1947 issue by Roberts and Phinney.) 

Cheap oxygen will also make pos- 
sible some processes now under in- 
vestigation for recovering the low- 
grade iron ores of the Mesabi range. 
In steel-making, compressed air and 
oxygen are already being tried in 
blast furnace and open hearth prac- 
tice. By these means, it is estimated 


64 January, 1948—POWER GENERATION—Chicago, III 












for 


thi 


OE ES OT Eee 





) 








[RRS 














- BR PARNER PN 


 Awet saves) 















that capacity of present open hearths 
could be increased—the optimists say 
25 per cent. Possibilities of steel and 
even boiler furnaces especially de- 
signed for oxygen are being discussed. 


Gasification of coal by various 
methods will soon be under way. 
Work is going forward rapidly on 
the pilot plant sponsored by Pitts- 
burgh Consolidation Coal Co. at Li- 
brary, Penn. in co-operation with oil 
and other companies, as outlined by 
George H. Love (August, 1947 issue). 


Work in synthesizing gases and 
liquid fuels from oil shale lignite, peat 
and sub-bituminous coals by various 
methods, including hydrogenation, has 
been carried on in experimental plants 
for year by U. S. Bureau of Mines. 


Underground gasification of coal 
has been investigated by the Alabama 
Power Co. and the U. S. Bureau of 
Mines, as reported in September, 1947 
issue. This process, as carried out 
in the Alabama experiment, yielded 
gases of between 50 and 100 Btu per 
cu ft, although, by introduction of 
oxygen, 150 Btu gas resulted and by 
use of steam, a small amount of 291- 
Btu gas was produced. Similar re- 
sults of underground gasification are 
reported in Russia. 


One method developed years ago 
for oil well drilling consists of boring 
holes horizontally underground. If 
this could be used in coal instead of 
the shaft, tunnel and drift methods 
discussed above, its advocates believe 
the cost of underground gasification 
could be greatly reduced. 

Another technique, fluid devolatil- 
ization, has been developed for ex- 
tracting gases of high heating value 
from coal and transforming a high 
percentage of the coal into a char. 
This char, as explained by Singh in 
the October, 1947 issue, pulverizes 
well; but without pulverizing might 
be well adapted to the new cyclone 
burner. . 

With such developments as the 
above, our solid fuels will supplement 
declining oil and gas reserves and 
meet all our fuel needs for from 
1000 to 2000 years. 





Fig. 1. Power plants of the future may be centers of processing activity. If coal can 
be ly burned underground, yielding gas for synthesis into liquid fuels and 
by-products, operation of gas turbines and steam turbines, transmission of power 
electrically and of gas and synthetic oil by pipe lines, the “materials-handling” 
philosophy of coal will disappear. If coal must be mined, it may be converted into 
synthesis gas and by-products at the mine mouth. Natural gas also may soon be a 


eral fuels in U. S. as of 








(Ralph A. Sherman: Energy 

Sources for Tomorrow. 

1947, Midwest Power Con- 
ference) 
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Fig. 4. Cost of energy 
transmission in form 


of different fuels at 
28 per cent overall 
efficiency (assumed) 


for coal burning 
power plants and 34. 
per cent efficiency for 
Diesel and gas-engine 
plants. (P. C. Kieth, 
paper at Princeton 
University. via Com- 


source of synthetic gasoline, Diesel oil, and so on. (Adapted from Fortune. April 1947) 


Fig. 2. Reserves of min- 
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Fig. 1. Spreader stoker with link-grate mechanism, 













stokers . 





firing a 39,000-lb-an-hr boiler (45,000 lb max) at 
American Home Foods, Inc., Rochester, N. Y. 


C ONSTRUCTION of steam turbine 
generators is progressing at a 
terrific pace, yet even this is not 
enough to meet the demand. 

In steam generation, the top steam 
temperature of 1050 F, toward which 
designers have been reaching, will be 
attained this year by several utility 
plant units. Also, in some of these, 
reheat will be used. 

There is much interest in the 
spreader stoker, especially for in- 
dustrial boilers. Smoke abatement 
and prevention of fly-ash emission are 
of great concern to operators. 


Turbine Generators Are in the News Again 

Between war’s end and the fall of 
1947, one manufacturer undertook the 
construction of about 80 large gener- 
ating units totaling 3,500,000 kw or 
nearly 7 per cent of the total installed 
central-station steam capacity in the 
United States. A large proportion of 
these are standardized units. Forty- 
six standard units, aggregating about 
2,000,000 kw, have been built or are 
under construction by this one manu- 
facturer (as of October 1). 

Among these, the distribution by 
rating is: eighteen 60,000-kw; seven 
40,000-kw; eighteen 30,000-kw; the re- 
maining three are the smaller sizes. 
Six are designed for 1250-psig, 950-F 
steam and thirty-seven for 850 psig, 
900 F. 


Top Steam Temperature Now 1050 F 

Another important and difficult in- 
crement has been taken in steam 
temperature. The top now rests at 
1050 F. The first units at this new 
peak will be the 100,000-kw machines 
for the Sewaren Station, Fig. 7, on 
the line this year. Another unit for 
this top temperature is a three-casing, 
150,000-kw, cross-compound machine 
for Ridgeland Station. The Mistersky 


Station extension for the City of 
Detroit has also been designed for 
1050 F. 

The new 25,000-kw unit at Missouri 
Avenue Station, Atlantic City, N. J., 
is now in operation at its designed 
temperature of 1000 F. 

For machines operating with tem- 
peratures above 950 F, materials are 
being worked to their allowed physi- 
cal limit. Throttle valves, steam 
chests, nozzle chambers and other 
parts subjected to the high tempera- 
tures are made of forgings or rela- 
tively simple castings. 


Large Units Under Construction 

Among machines notable for size 
is the first 150,000-kw unit, Fig. 2, 
in the Southwark Station. It will be 
followed by a duplicate for service 
early in 1948. Several 80,000-kw 
(100,000-kw maximum) 3600-rpm 
condensing units, such as one for the 
Buffalo Niagara Electric Co., mark 
the extension of the 3600-rpm, single- 
shaft turbine into the larger sizes for 
1250 psig, 950 F or 850 psi, 900 F. 
Of interest is the 30,000-kw noncon- 
densing automatic double-bleeder in- 
dustrial power plant turbine to he 
installed by the Dow Chemical Co. 
Another 65,000-kw turbine with steam 
conditions of 1450 psi, 1000 F, em- 
ploys reheating to 1000 F. 

Larger stationary, low-pressure 
blades are now made hollow by one 
manufacturer. Considering the size 
of these blades and that they are 
made of relatively expensive stainless 
steel, it is a worth-while economy of 
material and weight, to-fabricate the 
blade instead of casting it solid. 


Is Reheat Coming Back? 
The reheat cycle gave way for some 
years to steadily increasing steam 
temperatures, to achieve desired econ- 


Developments of 1947 
in Power Station Design 





Steam turbine generator construction comes back with a bang! 
. . . Standardized turbine generators . . . Large units . . . Top 
steam temperature now 1050 F; several units under construction 
. . . Several reheat stations to come ... Reheating in the 
turbine . . . Double-circulation boiler . . . Designs for wide fuel 
flexibility a post-war feature... 
. . Smoke abatement, fly-ash elimination, overfire jets, 
venturi gas scrubber... Instruments, controls... Dual-fuel Diesel 


Pulverizers and spreader 


omy and dry steam in final turbine 
stages. Now, however, designers have 
reached, at least for a while, another 
upper temperature limit and do not 
yet know whether they can go fur- 
ther. This, with the increasing price 
of fuel, makes designers look again 
at reheat, which is not new, as a 
masterly review of earlier reheat in- 
stallations in Combustion, September, 
1947 points out. 

New installations being designed 
for reheat are a 65,000-kw, 1600-psi, 
1000-F extension to Edgar Station, a 
2300-psi, 1050-F unit for American 
Gas & Electric Co. and the latest 
extension to Port Washington. All 
are one-boiler-turbine or unit de- 
signs, so there is no problem of dis- 
tributing reheated steam. This sim- 
plifies piping and valves. 


Sub-Saturation Reheating in the Turbine 


A proposal has been made for re- 
heating steam directly in the low- 
pressure stages of the turbine by 
bleed steam introduced into hollow 
stationary blades or nozzle partitions. 
This was advanced by W. E. Caldwell, 
Consolidated Edison Co. of N. Y. at 
the ASME Annual Meeting, 1947. 
This method would dry the steam in 
the last stages of the turbine, with- 
out the necessity of withdrawing it to 
a reheat boiler. Thus the turbine 
initial pressure could be higher, but 
initial temperature could be lower 
and still insure dry steam in last 
turbine stages, with ease of control, 
lower production cost and less capi- 
tal investment than other methods, 
says Mr. Caldwell. 


Steam Generating Units 
A most important factor in design 
today is the influence of a group of 
engineers who have advocated im- 
proved design of boiler equipment to 





66 January, 1948—POWER GENERATION—Chicago, Ill. 
















Coa 
in ¢ 
fuel 


pan 
600 
in t 
nace 
wat 
of ¢ 
ical] 
Hea 
15,0 
Unit 
Ib p 


izer: 
with 
eXxce 
desi; 
tem: 
grin 
mur 
max 
ance 
duce 
paci 
with 


tails 
yeal 
on | 
espe 
cycl 
tor 
veri 
stea 
mill 
scril 


noul 
fine 

cost 
repé 
spre 
the | 
of t 
wet 


bear 
tor 

for 

tion 
lubr 
tion 
of ¢ 
for ] 


the 

desi, 
up | 
with 
atur 
has 

prin 
ond: 
wate 
prin 
the ' 
this 
blov 
feed 


tion 
lowe 





arms m 


a ne 


p= 
y 


S. 
i, 
at 
in 
h- 
to 
1e 
ut 
er 


1, 
di- 
is, 


of 
m- 











save fuel dollars. Notable among 
these is Julian E. Tobey of Fairmont 
Coal Bureau, who has constantly led 
in advocating design for the widest 
fuel-burning flexibility. The accom- 
panying».tgble is from his report on 
600 boiler installations installed with- 
in the last two years. In these, fur- 
naces have sufficient volume and 
water-cooling to burn the full range 
of coals available to them econom- 
ically within the life of the equipment. 
Heat release rates range between 
15,000 and 25,000 Btu per cu ft per hr. 
Units range from 10,000 to 1,000,000 
lb per hr steam capacity. 

The units are designed with pulver- 
izers of sufficient capacity, stokers 
with sufficient grate areas to avoid 
excessive fuel bed temperatures. By 
designing for coals of ash softening 
temperature of 2000 F minimum, 
grindability of 50 Hardgrove mini- 
mum, maximum sulphur 3.5 per cent, 
maximum moisture 10 per cent, toler- 
ance and factors of safety are intro- 
duced that have assured high ca- 
pacity, low maintenance and economy 
with a wide range of coals. 


Pulverizing Developments 

There has been development in de- 
tails of pulverizing mills during the 
year. Interest in the effect of fineness 
on capacity and size of equipment, 
especially as applied to the open- 
cycle gas turbine, led Martin Frisch 
to report on characteristics of jet pul- 
verizers before the ASME. A new 
steam atomizing type of pulverizing 
mill was placed on the market, as de- 
scribed in detail in July, 1947, issue. 

Figure 4 shows a_recently-an- 
nounced ball mill designed to secure 
fine pulverizing at low maintenance 
cost without frequent shut down for 
repair or service. It incorporates a 
spreader feeder, designed to distribute 
the coal uniformly through the length 
of the mill, minimize troubles with 
wet coal, and give high capacity. It 
has a 3-point suspension on roller 
bearings; standard speed electric mo- 
tor drives through automatic clutch 
for smooth starting; enclosed reduc- 
tion gear mechanism; automatic 
lubricating system; noise and vibra- 
tion deadening not only of shell but 
of driving gear mechanism; design 
for low-headroom. 

A recent boiler design of interest is 
the dual-circulation unit of Fig. 3, 
designed to handle 100 per cent make- 
up without excessive blowdown and 
with reduced scaling in high-temper- 
ature heat absorbing zones. The unit 
has separate circulating systems for 
primary or radiant section and sec- 
ondary or convection section. Feed- 
water is delivered to the drum of the 
primary section and circulation to 
the water walls is taken entirely from 
this drum. The: primary section is 
blown down continuously to supply 
feed to the secondary section. 

Advantages: (1) reduced concentra- 
tion and lower maintenance; (2) 
lower percentage of blowdown, lower 
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Fig. 2. Initial turbine generator installed in new Southwark Station of Philadelphia Elec- 
ttic Co. consists of a 65,000-kw, 36000-rpm high-pressure unit and a tandem-compound 
85,000-kw. 1800-rpm low-pressure unit 


heat loss with same maxi- 
mum concentration is 
radiant section. 


There has been much 
interest in the spreader 
stoker during the year 
because of its ability to 
burn a wide range of 
coals and its flexibility in 
operation. Details of these 
stokers were given in No- 
vember, 1947, issue. 


Since that article was 
written, another spreader 
stoker, Fig. 1, has been 
announced. It incorpor- 
ates the linkgrate, in two 
sections, a main or cen- 
ter section and two side 
or wing areas. The coal 
is thrown over the central 
grate by a spreader de- 
vice. Here it is burned in 
a thin bed with air pur- 
posely inadequate, thus 
maintaining relatively 
low combustion gas veloc- 
ity and less tendency for 
the fines to be swept up 
the stack. To complete 
the combustion of the hot 
gases, excess air is intro- 
duced at the side zones, 
to meet these partially 
burned gases with great 
turbulence. 
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FEED TO SECONDARY 
(CONVECTION) SECTION 
(CONTINUOUS: 
FROM PRIMARY 







OuTSIOE 
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Fig. 3. Steam generating unit, 
for high make-up conditions, 
with dual circulation 


(From EEI Publication O-13) 














SILENCER 


Fig. 4. Diagram of new ball mill, with spreader feeder to distribute coal over length of 
mill, preventing clogging of wet coal (From EEI Publication O-13) 
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Fig. 5. Map showing location of 600 new steam generating units designed for wide fuel 
flexibility. (Recorded by Fairmont Coal Bureau) 


Table showing distribution of over 600 steam generating installations analyzed by Fair- 
mont Coal Bureau 





INDUSTRY CLASSIFICATION 


By Types of Firing 





Traveling 
Spreader Grate Underfed 
Pulverizers Stokers Stokers* Stokers TOTAL 
CS ar are ey sear 4 4 2 10 
Stone, Clay, Glass and Cement Priducts... 3 3 1 7 § 
Food and Kindred Products.............. 6 36 15 57 
Chemical and Allied Products............ 30 28 1 9 68 
Paper and Allied Products............... 33 28 2 16 719 
Textiles, Fabrics and Their Products...... 10 13 1 3 27 
Machinery (not including transportation) . . 5 10 15 
Transportation Equipment: 
Automobiles and Accessory Parts....... 14 29 4 47 
Locomotives and Railroad Equipment... 3 3 2 1 9 
Non-ferrous Metals and Their Products.... 1 4 1 6 
DEP MEEEE, Ss ces.cas50s6ee5e555405% 5 2 3 10 
| eee 84 14 2 100 
So eee 18 17 4 8 47 
Leather and Its Manufactures............ 5 5 
ee eee 4 4 
Building Industry and Moterials.......... 8 W 1 20 
Distilled Spirits and Brewing............. 8 4 1 13 
BEES ee 1 1 
H hold Appliances and Equipment..... 2 3 & 5 
Electrical Manufacturing Industry......... 3 14 4 21 
Specialty Manufacturers ................ 1 2 3 
Educational Institutions ....... Pac bib ass 3 4 2 5 14 
IIE io xis sca so en's oo cae eine 1 26 10 37 
| See eres eee et 237 259 12 97 605 


* Includes Chain Grate Stokers. 
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Fig. 6. Chain type feeder for a recent 
spreader stoker 


The grate moves at a very slow 
rate with small motion, so that the 
ash and a small amount of unburned 
coal are gradually worked to the two 
side grates, which can be dumped at 
intervals. 

Success of overfire air jets in pro- 
moting complete combustion and 
eliminating smoke, especially in loco- 
motives, has led to a vigorous cam- 
paign on the part of Bituminous Coal 
Research, Inc., to extend their use in 
stationary installations. Full details 
of their use will be given soon in these 
pages by Wm. S. Major of BCR. 

With the spreader stoker, overfire 
air jets are especially effective in pro- 
moting turbulence and complete com- 
bustion. Details of jet construction 
and location will soon be given in 
these pages. 


Preventing Stack Emissions 

Interest in use of fly-ash for use 
in concrete construction or cinder con- 
crete block and other purposes is in- 
creasing. The practices of Detroit 
Edison Co. in disposing of this fly- 
ash were detailed in the October, 1947 
issue. One company sinters fly-ash to 
make a lightweight aggregate as a 
substitute for cinders in concrete. 

A new gas scrubber utilizing the 
venturi principle, is being tried out 
in full size commercial installations, 
after exhaustive pilot plant tests, and 
looks promising. 

Use of supersonic vibration for pre- 
cipitating and collecting dust particles 
of 10 microns or less in industrial 
processes (November issue, page 7) 
is of present interest to power en- 
gineers. Many fee] it has possibilities 
in fly-ash elimination. Others are 
studying its possible effects in improv- 
ing combustion itself. 

For large units burning Midwestern 
coals, the cyclone burner may lead 
especially to great reduction in fly- 
ash emission. It is reported that 80 
per cent of the ash is trapped in the 
molten slag in this burner. It has 
been so successful that Common- 
wealth Edison Co. has announced that 
all future additions to its capacity 
would be fired by the cyclone burner. 
Installations of it are being planned 
for new steam generating units at 
Fisk Station and the new Ridgeland 
Station. 

Because of the widespread adop- 
tion of acid cleaning of boilers and 
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other power plant equipment, espe- 
cially with large units, there has been 
some concern over reports of corro- 
sion in boilers that have been acid 
cleaned. Surveys were made by the 
EEI Prime Movers Committee. As 
reported in its Publication O-13, in- 
formation received indicates that 
most users believe they have applied 
acid cleaning without resultant cor- 
rosion. They have sufficient confidence 
in it and intend to continue using it. 
A few stations did experience corro- 
sion due to acid cleaning. But they 
are unable to select any single factor 
as a positive cause. The information 
available is too limited for this report 
to be a conclusive commentary on 
relation between corrosion and acid 
cleaning. 

Measurement of oxygen in flue gas, 
with the indicator or recorder cali- 
brated in terms of excess air, is being 
developed by several manufacturers. 

Automatic steam temperature con- 
trol, electronic type power plant in- 
struments, differential master fuel-air 
ratio control are some of the recent 
developments. 

Interest is growing in burning of 
alternate fuels—coal or gas or oil— 
and simultaneous firing of two fuels, 
also use of industrial wastes as fuels. 
A new automatic control combustion 
corrector is available for use on in- 
stallations where two or more are 
burned simultaneously or where fuels 
of varying heat content are burned. 

Methods have been devised whereby 
an internal combustion engine can 
burn gas on the Diesel cycle and 
transfer back and forth from gas to 
oil very quickly or even automat- 
ically. The problems of maintaining 
the efficiency of this engine at all 
loads have now been solved by sev- 
eral manufacturers. 

As a result of this, Diesel engines 
can now be installed where there is 
possibility of fuel shortages or where 
gas supply is not always available, as 
in sewer gas installations, or on gas 
pipe lines, burning oil in winter when 
gas must be conserved. 


Fig. 8. General view of firing aisle, new 

boiler house, Chevrolet Flint Division, Gen- 

eral Motors Corp. (Albert Kahn Associated 
Architects & Engineers, Inc.) 








































































































































Fig. 7. View of model for Sewaren Station, Public Service Electric and Gas Co., Sewaren, 

N. J. Three 850,000-lb-per-hr boilers fired by pulverized coal. Steam conditions 1500 psi, 

1050 F. Initial capacity 300,000 kw in 3 units. Turbine generators entirely indoors: fronts 

and part of sides of boiler housed for protection of operators and maintenance crews. 

About 50 per cent of heat radiating surface of boiler and auxiliaries outdoors. Enclosed 
area ventilated with 100 per cent filtered air 


Electrical Developments 





IME WAS when things were what 

they seemed; when the universe 
was circumscribed by the limits man 
liked to believe existed; when elec- 
tricity flowed through conductors and 
when conductors were conductors, 
and insulators were insulators, when 
nations believed treaties were things 
to be adhered to and monetary sys- 
tems could not exist without a gold 
standard. There was a time, too, 
when space and time were absolute, 
when matter was matter and energy 
was energy, when Coulomb’s law was 
held universally valid. 

But the older we grow, the more 
do we find that things are not what 
they seem. As we learn more, our 
old concepts fall apart. Laws which 
we knew once were universally valid 
have to be changed or amended. 
Things that once were thought im- 
possible become commonplace. Noth- 
ing is constant, the one great mani- 
festation of ‘the universe is change. 

In no particular branch of human 
endeavor is this constant change 
more apparent than in the field of 
electricity—in what we call the 
“electrical art.” The change and de- 
velopment in every branch of the 
electrical art is so rapid, so revolu- 
tionary, that even the specialists in 
particular branches of the field have 
difficulty in keeping abreast of prog- 
ress. 

Who, for example, even ten years 
ago would have thought of “printed” 
electrical circuits, “printed” electri- 
cal components such as capacitors 
and resistors. Today such strange 





1Printed Vitreous Enamel Components. 
By Bradford, Weller, and McNeight. Llec- 
tronics, December, 1947, p. 106. 

2Electron Linear Accelerator Demon- 
strated. Electronics, November, 1947, p. 
144. 


things are actually in production. 
During the war, the National Bureau 
of Standards and since then, other 
agencies, developed printed electrical 
circuits for communication work and 
now extremely low-loss and high sta- 
bility capacitors are being produced 
by similar processes. This process’ 
is based on the laying down by spray- 
ing, of layers of vitreous enamel al- 
ternating with layers of conductive 
silver paste deposited by silk screen 
or squeegee printing. The ceramic 
dielectric has a loss factor of the 
same order as mica and the proper- 
ties of the silver are such that high 
electrical conductivity is obtained. 
These units can be made very small. 
A 500 v unit 0.3 in. by 0.3 in. by 
0.05 in. has a capacitance of 50 mmf. 


To electrical engineers of an older 
school, a most startling concept is 
the use of pipes and tubes and fittings 
for the transmission of ultra high 
frequency currents. These are the 
wave guides—the so-called “micro- 
wave plumbing” which characterizes 
radar equipment. Frequencies? Such 
equipment operates at frequencies so 
far above anything thought possible 
ten years ago that the very figures 
are astonishing—23,000 as high even 
as 30,000 megacycles! 

Not only are frequencies of this 
order produced and controlled by the 
cavity magnetrons and klystrons, but 
they are produced at enormous 


* power. Before the war, powers de- 


veloped at frequencies above 300 or 
500 megacycles were measured in 
fraction of watt, at most watts. To- 
day, frequencies of 10,000 megacycles 
are produced at thousands of kilo- 
watts! 


The new linear accelerator® being 
built at the Microwave Laboratory 





of Stanford University for atomic 
energy, experiments; is expected to 
use 1000 megawatts—one million 
kilowatts. What sort of equipment 
is this, that consumes one million 
kilowatts? Well, it is not very big— 
it will be probably 200 ft long and 
will develop 1000 mev (million elec- 
tron volts). Of course, actually the 
accelerator consumes power over only 
a very small portion of the time it is 
operating. It is excited for a mil- 
lionth of a second, 60 times per sec- 
ond. So it is off for 999,940 millionths 
of each second, and on only 60 mil- 
lionths of a second. This “pulse” 
type of operation is typical of many 
types of radar equipment. 


Pulse Transmission 


The whole question of “pulse” 
transmission of signals is extremely 
interesting and subject to continual 
development. Progress in the last 
decade in the technique of transmis- 
sion utilizing the higher frequencies 
poses a problem not involved with 
the lower frequencies: how to take 
advantage, from a transmission view- 
point, of the fact that much wider 
band-widths per channel are avail- 
able than strictly necessary if one 
considers only the elements of most 
signals to be transmitted. Such sig- 
nals include telegraph, telephone, 
facsimile, broadcast, and television 
sound channels. As early as 1937 the 
International Telephone and Tele- 
graph Corp. considered a method of 
solving problems in this field ‘by the 
transmission of intelligence by pulses 
of constant amplitude and duration, 
the instantaneous amplitude of the 





?Half million volt test line energized. 
PowER PLANT ENGINEERING, November, 1947, 
p. 72. 





Fig. 1. These Rototrol regulators are more than equal to the task of controlling a modern 
high-speed strip mill 
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voice being translated into a varia- 


‘tion of time intervals of successive 


pulses, the rate of this variation cor- 
responding to the instantaneous fre- 
quency of the signal. This method 
was called pulse time modulation, 
and since its inception has come into 
practical use. 

In addition to pulse “time” modu- 
lation, other types of pulse modula- 
tion have come into use. For exam- 
ple, there is pulse amplitude modu- 
lation, pulse width modulation, and 
pulse count modulation. All of these 
methods are useful, new in concept 
and have greatly extended the utility 
of the frequency spectrum. 


A startling development in the 
high frequency transmission of intel- 
ligence is the revision of Hartley’s 
law. Hartley’s law, that the amount 
of information that can be transmit- 
ted in a given time is proportional to 
the band width of the circuit, has al- 
ways seemed an unchallengeable fact 
of nature. But now comes word that 
the law is up for revision. W. G. 
Tulles of MIT’s Research Laboratory 
of Electronics together with Profes- 
sor Wiener of MIT and C. R. Shan- 
non of the Bell Labs, has proved that 
the Hartley rule must take into ac- 
count noise as well as signal. The 
old law said that the product of band 
width and time was a constant for a 
given amount of information. The 


revised law says that the band-width- . 


time product should be multiplied by 
in (1—S/N) where S/N is the 
signal-to-noise ratio. In a noise-free 
circuit, this multiplier becomes in- 
finite, so a finite amount of informa- 
tion can be sent in zero time on any 
old band width. The practical man 
knows this just ain’t so. The rejoinder 
is that all circuits do in fact transmit 


noise, so the multiplier is not infinite. 

At the present time there are no 
published references on this subject 
but several papers are expected in 
the coming months. 

Closely related to this subject is 
the announcement recently of the 
Ultrafax system. Developed by RCA 
and billed as “television for com- 
munications” the new system is to 
operate at 1,000,000 words per min- 
ute. The system is based on the fact 
that each single frame of a television 
image can be separately photographed 
at the receiving end. In other words, 
such a system is capable of handling 
108,000 complete facsimile pages per 
hour. 


500,000 Volt Transmission Line 


All electrical developments, how- 
ever, are not in the communications 
field. The initial operation of a new 
test power transmission system at 
500,000 volts,* may sound rather in- 
significant in comparison with the 
100 million volt synchrontrons of nu- 
clear research, yet, the attainment 
of this voltage represents many years 
of development, experience and ef- 
fort. Whether the transmission of 
electrical energy over longer dis- 
tances will be -by high voltage alter- 
nating current or high voltage direct 
current still is uncertain, but there 
seems to be no practical difficulty in 
transmitting current at a half million 
volts. 


Thus far, there has been no par- 
ticular need for transmitting electri- 
cal energy over distances greater 
than 265 miles (i.e. the Boulder Dam- 
Los Angeles Lines), but the develop- 
ment of large nuclear power plants 
in the future may make longer. dis- 
tance transmissions desirable. 

Electric generator design has un- 
dergone little new development in 
recent years except in refinement, 
the use of better materials and in 
standardization. Considerable prog- 
ress has been made in the standard- 
ization of turbine generators over a 
wide range of sizes. These standard- 
ized units will tend to eliminate, as 
far as possible; the need for building 
each turbine generator set as a spe- 
cial “tailor made” unit and to pro- 
mote “off-the-shelf” purchasing with 
its attendant savings to both builder 
and user. 


Electronic Exciters for Generators 


Considerable new development, 
however, has taken place in the de- 
sign of the excitation systems for 
generators. Studies have shown that 
the 3600 rpm direct-connected ex- 
citer, while performing on a satisfac- 
tory level had a poorer availability 
record than the rest of the turbine- 
generator unit. 


The exciter problem has led to the 
development of electronic types of 
exciters. Electronic exciters were 
first applied to synchronous condens- 
ers in 1936 and to a synchronous 
generator in 1946. They promise to 
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circumvent the problems of design- 
ing large 3600 rpm direct-connected 
exciters. They offer possibilities of 
simple operation, low maintenance 
requirements and high reliability. 


New Electronic Stabilizer for Power 
Transmission Lines 


An entirely new concept in the 
operation of electrical systems is dis- 
played in a test model of a new elec- 
tronic stabilizer for power transmis- 
sion developed at the General Elec- 
tric Co.* by Alexanderson and Prince. 
The limitations of conventional syn- 
chronous power transmission are 
well known. Most long distance 
transmission lines operate at a load 
corresponding to surge impedance. 
This is the loading where the induct- 
ance and capacitance of the line neu- 
tralize each other so that the voltage 
remains constant throughout the line. 
Voltage regulation of an alternator, 
historically has depended upon vari- 
ation of the field current, and high 
speed regulators have been developed 
to improve synchronous stability. 

Now, in the new Alexanderson- 
Prince system, voltage control is 
brought about by varying the output 
current. The system is shown in Fig. 
2. A reactive load is connected to 
the generator terminals. This load 
is varied electronically in such a way 
as to maintain the desired voltage 
and line current. Whereas regula- 
tion by field control is limited by the 
long time constant of the field wind- 
ing, the electronic stabilizer acts 
upon the transient reactance and 
therefore it has the fast response 
needed to increase the stability of 
long transmission lines. In its func- 
tion it is analogous to a synchronous 
condenser because it is connected by 
drawing a controllable current from 
the line. 

This system offers a new approach 
to an old problem—the extension of 
electric power transmission. It is 
less radical than d-c transmission. 
The electronic equipment may be of 
the type which has been in service 
for many years in the Carnegie IIli- 
nois frequency changer.® Of course, 
there are other methods for extend- 
ing a-c transmission, such as inter- 
mediate synchronous condenser sta- 
tions and series capacitors and no 
attempt has been made so far to 
make an economic comparison of the 
electronic stabilizer with these older 
methods. All three differ in principle 
and they may be used in combina- 
tion. Whether the new method will 
compete economically with other 
methods is for the future to deter- 
mine. 

High Capacity Breakers 

In the circuit breaker field, a re- 

markable feat of the year was the 





+Electronic Stabilizer for Power. Trans- 
mission, by Ernst F. W. Alexanderson and 
David C. Prince. Electrical Engineering, 
November, 1947, p. 1053. 

SHistory and Development of the Elec- 
tronic Power Converter, Power PLANT EN- 
GINEERING, December, 1944, p. 84. 


Fig. 2. Electronic SENERATOR 
stabilizer for power 
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interruption of 7144 million kva by a 
single breaker. Last spring a West- 
inghouse circuit breaker of the dead 
tank easily interrupted short circuits 
of more than twice the kva rating of 
any breaker now in service. This 
was all the energy that all six Grand 
Coulee generators and six incoming 
lines solidly tied together could mus- 
ter. 

With power systems growing larger 
the amount of energy that can be 
dumped into a single short-circuit is 
rising steeply. For example, when 
all 18 of the 108,000 kva generators 
are installed at Grand Coulee the 
faults on the 230 kv bus may reach 
10,000,000 kva, whereas the largest 
circuit breakers now installed are 
rated at only 3,500,000 kva. 

To assist in the development of 
higher capacity breakers, the Grand 
Coulee power plant was turned into 
a gigantic high-power laboratory. 
The entire Bonneville system and 
Northwest power pool was tied to- 
gether through six 230 kv transmis- 
sion lines into the Grand Coulee 
switchyard and paralleled with all 
six of the existing 108,000 kva gen- 
erators. A single pole test circuit 
breaker with the latest design of 
multi-flow De-ion gird interrupters 
was used. In order to squeeze every 
bit of short circuit energy into the 
test, the breaker was pre-tripped so 
that a fault current was established 
just as the contacts began to sepa- 
rate. Climaxing a group of 15 tests 
were two tremendous short circuits 
with the total RMS current reaching 
17,800 and 18,200 amp respectively, 
corresponding to a 3-phase fault of 
7,500,000 kva at the bus voltage of 
238 kv. All interruptions took place 
within the rated time of 3 cycles. 

It should be obvious to anyone who 
knows anything about the electrical 
industry that it is impossible in a 
few pages to even touch upon all the 
various developments in the field. 
The field of electronics alone is so 
fast that it touches every walk of 
life—from the roasting of hot dogs 
by high frequency currents to the 
operation of the great computing ma- 
chines being installed in our univer- 
sities and laboratories. In the so- 
called memory tubes, we have a 
device capable of accepting a mul- 
tiplicity of mathematical data, stor- 
ing information indefinitely, and re- 


turning any part or ail of it to the 
user on demand. 


An interesting development of the 
year was the commercial investiga- 
tion of the possibility of reflecting 
microwave radio signals from the 
moon, along the lines indicated by 
the Signal Corps experiments an- 
nounced two years ago, with the 
hope that long distance communica- 
tions can be made possible and over- 
crowding at lower frequencies re- 
duced. 


Microwave technique is also being 
investigated in the field of industrial 
heating. Methods are being devel- 
oped for using wave-guides for ap- 
plying microwave energy to moving 
or stationary wires and _ threads, 
sheets or irregularly-shaped objects 
to achieve uniform dielectric heat- 
ing. 

Amplifiers and Controls 

New possibilities in the field of 
amplifier design have been devel- 
oped. Two types of amplifiers have 
been built for almost completely re- 
ducing noise in amplifying circuits. 
One of these is the dynamic noise 
suppressor developed by H. H. Scott; 
the other, a non-linear type of cir- 
cuit developed at RCA labooratories. 
These developments make previously 
useless phonograph records usable 
again, but more than that, it is of 
even greater advantage on modern 
high-quality records, where the noise 
level is not excessive but still notice- 
able and annoying. 

In the field of measurement and 
control, the thermistor is meeting 
with continual increased application. 
Thermistor is a contraction of the 
expression, “thermally sensitive re- 
sistor,” and is one of a class of non- 
ohmic solid conductors known as 
varistors. Varistors are semi-con- 
ductors whose resistance value varies 
in response to conditions to which it 
is subjected in accordance with defi- 
nite laws. In the thermistor, the con- 
ductivity varies as a function of the 
temperature, in some cases as much 
as 5 per cent per degree C at room 
temperature. Small, extremely stable 
in performance, having a wide range 
of resistance values, these devices 
are finding all sorts of applications 
in the entire field of measurement 
and control. They will find increas- 
ing use in the years to come. 
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The Gas Turbine in 1947 





UR FOURTH prime-mover, the 

gas turbine, moved steadily for- 
ward during the year. The first ma- 
rine gas turbine to operate as re- 
ported by The Oil Engine and Gas 
Turbine, was a Metropolitan-Vickers 
2500-hp unit installed on a gun-boat 
of the British Navy. It made its first 
voyage in August 1947; reported fuel 
consumption a little over 1 Jb oil per 
brake hp hr. 

Full details of developments in the 
gas turbine power plant have been 
given by John I. Yellott in his series 
of articles on The Gas Turbine Power 
Plant published in various issues of 
POWER PLANT ENGINEERING during 
1947, beginning with the January 
issue. 


As Mr. Yellott has pointed out, the. 


fuel reserve situation, as well as the 
comparative prices of coal and oil, 
(September, page 113 also this issue), 
and the increasing use of Diesels by 
the railroads, have led the Locomotive 
Development Committee of BCR to 
embark on the development (headed 
by Mr. Yellott) of the coal-burning 
gas turbine locomotive. Various com- 
ponents of these units have been 
tested, such as the fuel-preparation 


and transporting systems, the com- 
bustors, the control devices, the fly- 
ash separators. A pilot plant at Dun- 
kirk, N. Y. has been in operation since 
January 1947. 

.A full-scale working “mock-up” of 
the entire coal-handling, combustion 
and fly-ash separation system is now 
being operated at Fontana, Calif. 
where 100,000 cfm of air at 50 psia 
can be obtained from the blast fur- 
nace blowers of the Kaiser Steel Mill 
(see December, 1945 issue, page 74). 

The coal-burning gas turbine may 
become a reality in 1948 when Elliott 
Co. expects to deliver a 3750-hp plant 
and Allis-Chalmers Mfg. Co. a 4200- 
hp plant, to be installed in locomo- 
tives to be supplied by Alco and Bald- 
win. 

General Electric Co. is continuing 
its development work on a gas tur- 
bine unit. The supercharger develop- 
ments of this company have resulted 
in many data on metals and operating 
factors that will prove useful in both 
locomotive and stationary units. 

The Westinghouse 2000-hp experi- 
mental gas turbine burning oil, has 
been put through its paces. No funda- 
mental weaknesses have appeared. By 


late fall, the unit had run more than 
600 hours, including about 100 hours 
at full load and 300 hours of cyclic 
operation simulating locomotive serv- 
ice. The machine has operated at the 
full design temperature, 1350 F, with- 
out measurable creep, with no distor- 
tion difficulties, without oxidation or 
any evidence of distress of the K-42-B 
turbine blade material. 

Gas turbine developments in Eu- 
rope continue at an accelerated pace. 
Brown Boveri has several units under 
construction for capacities up to 10,- 
000-kw in single units. Escher Wyss 
has a 2000-kw closed cycle plant in 
operation at its plant in Switzerland. 
Sulzer Bros. are also building a 20,- 
000-kw unit. This unit, as well as a 
26,000-kw unit by Brown-Boveri, are 
designed to back up hydro stations in 
winter. 

A pressure exchanger known as the 
Comprex (July issue, page 128) de- 
veloped by Brown Boveri, has per- 
mitted a 4000-hp unit to be built only 
a trifle larger than a 2200-hp unit 
formerly built for the same service. 

The gas turbine has four major po- 
tential fields. It may supply: 1—Hot 
or cold air but no power; 2—Air and 
power; 3—Power with no utilization 
of exhaust energy; 4—Power and 
process heat (discussed in a future 
article). 

Future development of the gas tur- 
bine will depend on wise selection of 
the uses to which the early units are 
put. 





Atomic Energy 





HILE no nuclear power plants 

are in operation or even con- 
templated at the present time a vast 
amount of research and investigation 
on the development of nuclear energy 
is in progress. All of this work is 
being done by private companies and 
by universities under the direction of 
the United States Atomic Energy 
Commission. 

The Atomic Energy Commission be- 
lieves that in the development of 
atomic energy the participation of the 
engineering profession must be broad- 
ened despite the extraordinary diffi- 
culties that secrecy imposes at the 
present time. As one of several steps 
in this direction the Commission has 
recently secured the assistance of an 
outstanding group of men, who are 
now examining virtually the entire 
undertaking and who will make rec- 
ommendations concerning the ways 
whereby broader industrial and en- 
gineering participation may be se- 
cured. This group is headed by the 
president and general manager of the 
Detroit Edison Company, James W. 
Parker. 





The development of atomic energy, 
from ore through production of end 
products, and including most research 
and development, is today a business 
wholly owned by the government of 
the United States, and is a monopoly 
by explicit provision of law. This con- 
dition is not likely to change in any 
substantial way, so long as world con- 
ditions remain as they are, as a mat- 
ter of physical fact, not possible of 
effective separation. 

The public is the owner and the 
boss. And since it is the boss it 
should be informed. There are two 
illusions about atomic energy that in- 
crease the danger of default by the 
American people, default in the proc- 
ess of self-education that is at the 
root of self-government. Both of these 
can be traced back, in part at least, 
to the ultra-dramatic way in which 
secrecy, during the war was ulti- 
mately revealed, by the astounding 
news from Hiroshima. The American 
people took away two impressions; 
first, that atomic energy is hopelessly 
technical and complicated for the av- 
erage man to understand ai all and, 






secondly, that the whole subject of 
atomic energy is in its entirety a 
closely held Military secret, so there 
is no way the average citizen can 
become acquainted with it, or with 
what is going on in its development. 

Both of these impressions are er- 
roneous and we shall make no real 
progress in self-education until these 
mistaken ideas are corrected. And 
this is where the role of the engineer 
comes in; by virtue of his specialized 
knowledge, the engineer is in a much 
better position to assimilate the tech- 
nical aspects of atomic energy than 
the average citizen and therefore he 
is in a position to inform his fellow, 
non-engineer citizens about this new 
form of energy and also what it 
means to the human race. This is 
even a more important function for 
the engineer than the practical de- 
velopment of atomic energy power 
plants. As far as the latter are con- 
cerned, their future is quite definitely 
assured; the pattern is set and it is 
a matter. only of technical develop- 
ment. When one considers that 45 
tons of uranium 235 which could be 
represented by a cube 4 ft, 3 in. on a 
side, could-be used to supply all the 
electric power used in this country 
for an entire year, there can be little 
doubt that this form of power plant 
will be developed. 
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WHY NOT MIRRORS ALONE? 


About a year ago when a television system was in- 
stalled in one of New York City’s large central sta- 
tions for the purpose of monitoring the water level 
in the tall high pressure boilers, those of us, versed 
in the art of electronics were skeptical of this par- 
ticular application of television. It seemed some what 
silly to install a complex electronic equipment involv- 
ing a score or more tubes simply for the purpose of 
reading the water level. It was pointed out that 
there were simple and effective remote water level 
indicators on the market which would provide the 
necessary information just as well as the more com- 
plex television equipment. ELECTRONICS published 
an editorial on the subject, and we, quite agreed 
with it. The comment stirred up such a vigorous de- 
fense of the method, however, that it seems now that 
the use of television systems can be justified for 
this purpose. As pointed out in another recent edi- 
torial in ELECTRONICS, a television system, for all 
its complexity and need for careful maintenance, has 
one compelling advantage as a monitor: it cannot 
give a wrong answer. The television picture either 
shows the water level correctly as revealed in the 
gage glass, or it shows nothing at all. If the tele- 
vision system is backed by a system of mirrors which 
will permit an alternative method of monitoring to be 
used on short notice, the television system interposes 
no danger. Other, simpler systems of monitoring are 
not similarly foolproof. So, as ELECTRONICS puts it 
a television system, plus a quickly available back- 
stop, is a good answer to a vexing problem. 

There is, however, one question we would like to 
ask, and that is: Why. if a system of mirrors is pro- 
vided, is the television system necessary? 
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How to Select and Apply 
Centrifugal Pumps 


How to calculate the total dynamic head and the quan- 
tity of liquid needed per unit of time. The two factors 
of importance that govern centrifugal pump selection 


By TYLER G. HICKS, Hicks Associates 


OWER PLANT ENGINEERS are 

frequently called upon to select 
a pump for a given set of conditions. 
The calculations necessary to deter- 
mine which pump should be used are 
so simple that every plant engineer 
should be familiar with them. A 
small amount of study will enable 
any operating man to become pro- 
ficient in the selection and applica- 
tion of all types of centrifugal 
pumps. 

All pumps supply energy to the 
liquid passing through them. This 
energy is necessary to cause the 
liquid to flow from a reservoir at a 
low level to one at a higher level. It 
is also needed to cause a liquid to 
flow from a region of low pressure 
into one of higher pressure. An ex- 
ample of the first condition is the 
pumping of condensate from a re- 
ceiver in the engine room up to a 
feed-heater ten or twenty feet above 
the receiver. In the second condition 
a boiler feed pump takes water at low 
pressure and discharges it into a 
boiler which is generally operating 
at a higher pressure. In both in- 
stances several important factors 
concerning pump choice are known. 

The two factors which govern cen- 
trifugal pump selection are the total 
dynamic head against which the 
pump operates and the quantity of 
liquid needed per unit time. In order 
to understand the first factor, several 
terms must be defined. 

Total dynamic head is the sum of 
the static discharge head, friction 
head, velocity head, and the static 
suction lift. In general, the term 
head is defined as the vertical dis- 
tance between two levels of the same 
liquid. Head is always expressed in 


feet of the liquid being used. Since 
a column of liquid will exert a pres- 
sure at its base, the term pressure 
head is sometimes used in place of 
head. Pressure head is generally ex- 
pressed in pounds per square inch or 
pounds per square foot. Figure I 
shows several examples of head. 
Pressure and head can be readily 

converted from one to the other. For 
water at temperatures up to about 
100 F, 

H = 0.433 p 

p= Z3e1l-H 

where H = head of water ft 
p = pressure psi 
Static discharge head, Ha, is the 

vertical distance between the center 
line of the pump shaft and the free 
surface of the liquid in the discharge 
tank. Static suction lift, Hs, is the 
vertical distance between the center- 
line of the pump and the surface of 
the liquid in the suction tank. This 
term is used when the supply level is 
below the centerline of the pump. 
Figure I shows examples of suction 
lift and static suction head. The lat- 
ter exists when the supply tank level 
is above the pump centerline. Static 
head is the sum of the static dis- 
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Fig. 2. Pump arrangement for example 
problem 


charge head and the static suction 
lift, Ha + Hs. 

Friction head, Hr, is the pressure 
which is required to overcome the 
resistance of the piping and valves in 
the suction and discharge lines of the 
pump. Table I gives friction heads 
for various sizes of straight pipe with 
different flow rates. Note that this 
is the head lost per 100 ft of straight 
pipe. . 

Ordinarily suction and discharge 
pipes contain several bends and 
valves. The resistance of these fit- 
tings is generally different from that 
of a piece of straight pipe of the 
same length. After considerable ex- 
periment, valve manufacturers have 
compiled tables listing the resistance 
of various fittings. These tables ex- 
press the resistance of fitting in 
terms of an equivalent length of 
straight pipe. Thus Table II, a 6-in. 





Table I 
FRICTION HEADS: Loss in feet/100 feet of straight pipe 


3” pipe 4” pipe 

U.S. Velocity Head Velocity Head 
Gals. Head, Loss Head, Loss 
Per Feet in Feet in 
Min. Feet Feet 

per per 

100 ft 100 ft 
100 0.32 4.96 0.10 1.22 
140 0.63 9.2 0.20 2.28 
180 1.04 14.8 0.33 3.61 
220 1.55 21.3 0.49 2 
260 2.16 29.1 0.69 v2 
300 2.88 38.0 0.91 9.3 
400 alt 65.0 1.62 16.0 


6” pipe 8” pipe 


Velocity Head Velocity Head 
Head, Loss Head, Loss 
Feet in Feet in 
Feet Feet 
per per 
100 ft 100 ft 
0.02 0.17 sine ers 
0.04 0.32 ase ay 
0.07 0.50 Satie ee 
0.09 0.73 0.03 0.18 
0.13 1.00 0.04 0.25 
0.18 1.30 0.06 0.32 
0.32 2.20 0.10 0.54 





Figures la, b, c, d, e. Pump arrangements with various suction lifts and discharges. In all but Fig. le the level in the tanks is 


FIGURE IA 


STATIC SUCTION LIFT @& SUBMERGED, 
DISCHARGE 





7 





HEAD 


DISCHARGE TANK 


HEAD 


STATIC 





TOTAL STATIC 


STATIG SUCTION 
[ a - ad __& PumP> 
L ¥ PumP 














SUCTION TANK 


January, 


assumed constant 


FIGURE 18 
STATIC SUCTION LIFT @ FREE 
DISCH. 





DISCHARGE TANK 


TOTAL STATIC HEA! 


STATIC SUCTION 
uFT 





G PuMP > 











4 









1948—POWER GENERATION—Chicago, 


FIGURE IC 





STATIC SUCTION HEAD @ 
SUBMERGED DISCHARGE 

































Thi 
lift i: 


elbo 
of s 
V 
reql 
the 
kno 
cor 
rela 














Table III Fig. 3. Typical bid specification 
CENTRIFUGAL PUMPS Specification for \.otor Driven Boiler Feed Pump 
i CT  PCOC CCT CCRT TCE CE CEP PTC CERT TERETE EET CCE TT Te TT 206 gpm 
Tetet Bynemic Weed, Fest of ‘Water Water Temperature ..... yo ce sce sce tce sees cnenercceccesescce 240 

100 110 120 130 Delivery head at pump discharge.................-.----+05 1255 ft 
ED-1 L-1 LD-1 LE-1 Posttiwe Wadd GP BUN GRCTION,. «655 ecccsccer re cccccesceses 45 f 

2 L ee III a udu cccecadacébectdasescoeencessessses 1210 ft 
a 3 ss Ht Current for motor, 3 phase, 60 cycle, 440 v 
ED-4 £4 LD-4 -3 Include push button reduced vo:tage starter 
ED- L-5 % LE-4 Pump to be all ferrous construction for alkaline feed water 
43 L-6 Hh LE-5 pump and drive to be mounted on cast iron base with drain connections 
ED-7 L-7 Hy ey Lt] While any equivalent makes will be given all consideration and may be 





This table is based on clear cold water. The maximum allowable suction 


lift is 15 ft. 


acceptable, the following are preferences due to existing equipment: 
Motor: Crocker-Wheeler 
Pump: Double suction type 





elbow is equivalent to eighteen feet 
of straight pipe. 

Velocity head, Hv, is the pressure 
required to accelerate the liquid in 
the discharge pipe. If the velocity is 
known, the velocity head may be 
computed by use of the following 
relation: 


v? 
Hv = —— , where 
28 
Hv = velocity head, feet 
v = velocity in pipe, feet per sec- 
ond 


g = acceleration due to gravity = 
32.2 feet per second? (approx- 
imately) 


ft of straight pipe, and a 4-in. gate 
valve is equivalent to 4.2 ft of 
straight pipe. 

Therefore, Hs = 10 + 5 + 5.5 + 
4.2 + 24.7 or 25 ft. 

Discharge line: From Table II, 
since there are three elbows in the 
line, a gate valve, a check valve, and 
105 ft of straight pipe, 

Ha = 3(4) + 3+ 24+ 105 = 144 ft 

Friction head in the 25 ft of 4-in. 
suction line: 

9.3 


Hrs = 100 (25) = 2.32 ft 


Friction head in the discharge line: 





Table II 





EQUIVALENT RESISTANCES OF FITTINGS IN FEET 


Size GF Pine, INGNGS «..... 0.006 ce. 
Ce A eer 
Long-radius Elbow .................. 
Globe and Check Valves............. 
WE WEE eae Wh co ddbs cr acve sevens 


144 
oe Saye = 
Hra 1oo (38) = 54.6 ft 
aed 4 6 8 
ae 1 18 24 
: 4 5.5 9 13 
.. 24 32 52 75 
te 4.2 7 10 





Table I gives velocity heads for 
various flow rates. 

Pump manufacturers generally list 
centrifugal pumps in a table similar 
to Table III. Study of this listing re- 
veals that the total dynamic head and 
capacity must be known before a 
unit can be selected. In order to 
illustrate the application of the fore- 
going principles, a typical pumping 
problem is given below. 

Example: Three hundred gallons 
per minute of clear cold water must 
be supplied to the overhead reservoir 
in Figure 2. Use 4-in. suction and 
3-in. discharge lines. Compute the 
total head on the pump and select a 
suitable unit. 

Solution: 

Static head: From sketch, Ha + Hs 
= 50 + 10 = 60 feet. 

Suction line: From Table II, a 4-in., 
long-radius elbow is equivalent to 5.5 
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Velocity head: From Table I, for 
the 3-in. discharge line, 
Hy = 2.88 ft 
Summarizing these results in a 
table, the following is obtained: 


Feet 

B, Statie head .... 26k. 60.00 
2. Friction head 

(a) Suction: ...ciccics 2.32 

(b) Discharge ........ 54.60 

3. Velocity head ........ 2.88 





Total dynamic head... .119.80 ft 


From Table III, a pump of type 
LD-5 should be used. The table states 
that these pumps should be used with 
a suction lift of not more than 15 ft. 
Therefore, the suction lift must be 
checked separately to see that it does 
not exceed this value. 


FIGURE IE 
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Suction lift: 


Feet 
(A) Statice It, Hy... ..:0<.- 10.00 
(B) Friction, 25 ft of 4-in. 
D1 Seer er eee ee 2.32 
(C) Velocity head ........ 0.91 
Total suction lift...... 13.23 ft 


Thus this pump is suitable. 


A summary of this method will be 

helpful. 

(A) Make a sketch of the proposed 
installation. Include all heads 
and dimensions. 

(B) Determine the amount of liquid 
required in gallons per min- 
ute. 

(C) Compute the static head. 

(D) Compute the static suction lift 
or head including all bends, 
valves, and straight pipe. 

(E) Compute the static discharge 
head. 

(F) Compute the friction head in 
the suction and discharge 
lines. 

(G) Compute the velocity head in 
the discharge line. 

(H) Select the pump. 

(I) Check the suction lift against 
that given in the pump cata- 
log. 


It should be noted that if the suc- 
tion tank is above the pump center- 
line, the static head is the difference 
between the static discharge head and 
static suction head. See Figure 1-D. 

Determination of the quantity of 
liquid required sometimes presents a 
problem. However, a little thought 
will show that the solution is not too 
difficult. . 

Consider those pumps which are to 
handle water. If the unit is to be 
used to feed an HRT boiler, the prob- 
lem is simply one of determining the 
rate of evaporation in the boiler. The 
same procedure would be followed 
for a larger watertube unit. Con- 
densate pumps require more lengthy 
calculations. The amount of con- 
densate to be handled would have to 
be determined by use of flow quanti- 
ties for the entire plant. An overall 
picture of the problem must be ob- 
tained. Once this has been done, the 
calculations are relatively simple. 

After selection of a pump, an analy- 
sis of its suitability must be made. 
This analysis will generally include 
such factors as (a) efficiency, (b) 
power required, (c) space require- 
ments, and (d) capacity. These fac- 
tors vary so widely from plant to 
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pump which provides the most suita- 
ble combination of all should be se- 
lected. 

When ordering the unit be certain 
to provide the manufacturer with 
complete data. A suitable sketch will 
often be helpful. Figure 3 shows a 
typical bid specification for a motor 


Diesel Fuels 


Fuel oil characteristics . . . 


impurities . . . 


residue . . . Pour point. . 


(Ed. note: This is the second of 
four articles on Diesel engines. The 
succeeding two articles will deal 
with lubrication and plant layout 
and maintenance.) 


HEN Dr. Rudolf Diesel devel- 
oped the engine bearing his 
name, he was seeking to develop an 
internal combustion engine that 
would operate with pulverized coal 
as a fuel. He never succeeded in this 


Gravity ... 


driven centrifugal boiler feed pump. 

A thorough study of the methods 
given in this article will help in the 
selection of any centrifugal pump. 
Further study of pump catalogs and 
hydraulic data will result in a good 
comprehension of all types of pump 
problems. 


Heating value . . . Viscosity 
. Ignition quality or cetane... 


Diesel index . . . Solid 


Flash point . . . Carbon 


. Fuel caused engine troubles 


are designed to operate at the higher 
ignition temperatures of these oils. 

Many characteristics of fuel oils 
must be considered in selecting and 
specifying Diesel fuels, and Table I 
lists a number of these characteris- 
tics with brief definitions. Each will 
be discussed briefly in the ensuing 
paragraphs. 

Fuel specifications are based on 
higher heating values, and the range 
for Diesel fuels is between 18,000 and 
20,000 Btu per lb. Heating values 


Table I. Diesel fuel oil characteristics 





Heating Value—A measure of the energy content of the fuel, expressed in 


Btu per Ib. 


Viscosity—A measure of the fluidity of the oil, Nagy in seconds, Saybolt 
Universal, at some specified temperature, usually 1 

Ignition Quality—A measure of the ability of the fuel to ignite spontaneously 
in the combustion chamber, represented by Cetane Number or Diesel Index. 

Solid Impurities—Ash and asphalt content, expressed in per cent by weight. 
These impurities cause cylinder wear. 

Water and Sediment—Expressed in per cent by volume. 

Gravity—Specific gravity expressed in degrees Baumé or API. 

Flash Point—An indication of the inflammability of the oil, expressed in de- 
grees F. Important only in storage precautions. 

Carbon Residue—An indication of the amount of carbon residue which may 
be left in the cylinders, per cent by weight. 


Sulfur and acid—Properties causing 
weight. 

Pour Point—The lowest temperature 
expressed in degrees F 


corrosion, expressed in per cent by 


at which a particular oil will flow, 





attempt and had to revert to oil as 
a fuel, although experiments are be- 
ing carried on today to develop the 
coal-burning engine. 

Modern Diesel fuels consist of a 
wide range of petroleum oils; either 
crude oil direct from the ground, 
some of the lighter residual oils from 
the distillation process, or a blend of 
the two. 

Vegetable oils, such as the prod- 
ucts from the soy bean, coconuts, 
peanuts, cottonseed, etc., have been 
successfully used in Diesel engines, 
but at present cannot compete with 
mineral oils. In tropical countries 
where the price of these oils would 
be low, their use should become 
quite practicable providing engines 


vary with specific gravity, and the 
ASME uses the following formula 
for estimating the higher heating 
value when the specific gravity is 


known: H = 17,680 60 x deg Baumé. 

Viscosity is measured by the length 
of time, in seconds, required for a 
given sample of the oil to flow 
through an orifice at a specified tem- 
perature, usually 100 F. It deter- 
mines the fluidity of the oils and 
gives a good indication of how read- 
ily the fuel will atomize. If an oil 
with a high viscosity is used it often 
becomes necessary to heat it in order 
that the fuel injection system can 
handle it more easily. 


Ignition Quality 

Ignition quality is a predominant 
factor affecting fuel oil selection. In 
measuring this characteristic an ar- 
bitrary scale of ASTM cetane num- 
ber is used. Normal cetane has a 
rating of 100, and alphamethy] naph- 
thalene a rating of zero. The fuel to 
be tested is used in a special engine 
running under certain specified con- 
ditions, and performance data re- 
corded. Then the same engine is run 
on a mixture of calibrated reference 
fuels until the performance charac- 
teristics of the test fuel are brack- 
eted, the mixture re-proportioned, 
and the engine run again until per- 
formance characteristics similar to 
those of the test fuel are obtained. 
Since the cetane numbers of the ref- 
erence fuels are known, and the pro- 
portions of each carefully noted, the 
cetane number of the test fuel is 
easily determined. 


Another method of rating the igni- 
tion quality of Diesel fuel is that of 
the Diesel Index, which is calculated 
as follows: 


Diesel Index = 
Aniline point (Deg F) x API Gravity 
100 


The aniline point is determined by 
heating a mixture of equal volumes 
of aniline and the sample of fuel oil 
in a jacketed test tube to a clear so- 
lution and then noting the tempera- 
ture at which turbidity appears on 
cooling. The higher the Diesel index 
the better the fuel, other things be- 
ing equal. Table IV shows an ap- 
proximate conversion from Diesel In- 
dex to Cetane number. 


Solid Impurities 


Ash and asphalt content should be 
negligible in fuel oils which are suit- 
able for use in Diesel engines. When 
present, these particles mix with the 


Table II. ASTM Diesel fuel oil classification (1941) 








Grade of Fuel 
Viscosity, Saybolt Universal, 
@ 


Pour Point, Deg. Fy Max. «.....6600000: 
Cetane Number, Min... ...6..008s0 
Flash Point, Deg. F, Min............ 
Carbon Residue, per cent by wt., Max 
Ash, per cent by wt., Max... 00060 
Sulfur, per cent by wt., Max......... d 
Water and Sediment, per cent by vol., Max.. 0.05 


Distillation: 


90 per cent deg F, Max.......... 
End point, deg. F, Max.......... 


1-D. 2-D 3-D 4-D 


Ree 32.6 ae 
OG OOe 45.5 65 140 
eee 0 20 35 35 
Tosa ae 50 45 35 30 
bRopeisiasees 100 140 140 140 
Bi ipreresys Bete 0.20 1.0 3.5 
MOO C de 0.01 0.01 0.02 0.05 
enioiere 0.5 1.0 15 2.0 
0.05 0.1 0.5 
EC Boe 650 
AG bOGor 590 700 
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Table III. ASTM Diesel fuel oil recommendations 











Grade Type of Engine a 
1-D Solid injection engines operating over 1000 rpm. 

3-D Solid injection engines operating from 360-1000 rpm. 

4-D . Air injection engines operating under 400 rpm; solid injection 


engines with cylinder diameters over 16 in. when operating under 


240 rpm. 





lubricating oil and form an emulsion 
much like lapping compound, causing 
cylinder wear, 


These impurities will damage the 
fuel injection pumps and nozzles, and 
as a result must be kept at a min- 
imum. Water enters the fuel as a 
result of moisture condensing from 
the air above the fuel in the tank or 
from careless handling. Fuels with a 
lower viscosity will allow the water 
to settle out rapidly whereas the 
more viscous residual fuels will hold 
water in suspension for long periods. 

At one time specific gravity was 
thought to be so important that prac- 
tically all fuels were purchased on a 
gravity basis. At present this quality 
serves little purpose other than as a 
means of estimating specific heat as 
shown above. 

Maximum economy will usually be 
obtained from fuels having a gravity 
between 22 and 28 API. Economy 
suffers on heavier fuels because the 
combustion efficiency is decreased 
and on lighter fuels because the heat- 
ing value is less. 

This characteristic is important 
only as it is related to fire hazard, 
and specifications vary with state fire 
laws. 

Carbon residue should be low to 
reduce carbon deposits, particularly 
coking in the injector, which seri- 
ously affects the fuel spray. High 
carbon residue is an indication that 
the fuel has not been completely dis- 
tilled, and such residual oils must be 
carefully tested for sediment. They 
do not burn as cleanly as distillate 
fuels, but they usually are cheaper, 
and often in the long run may prove 
to be more economical despite in- 


Table IV. Approximate Conversion Table 
Diesel Index to Cetane Number 


Diesel Index Cetane Number 











creased maintenance costs and less 
satisfactory operation. 

High sulfur content is objection- 
able since it causes engine deposits 
and corrosion and increases wear 
rates. Small percentages have no af- 
fect on performance. 

Pumping and handling in cold 
weather will be affected by the pour 
point, and distillate fuels usually 
have a pour point low enough so that 
the oil will flow at the lowest tem- 
perature at which the engine can be 
started. Pour point depressors can 
be added which will prevent the wax 
crystals in the oil from congealing 
and thus lower the pour point. Heavy 
oils may not flow because the vis- 
cosity increases with the decreased 
temperature, and depressors would 
be of no avail, since the decreased 
fluidity is a result of increased vis- 
cosity and not of the wax crystals 
congealing. 





Many types of engine trouble can 
be traced directly to the fuel used, 
and a brief list of common engine 
difficulties which can be attributed 
at least partially to improper fuel 
follows: 

BEARING WEAR—Can be caused by 
sulfur or water in the fuel. 

CYLINDER WEAR—Can be caused by 
abrasive material in fuel, water in 
fuel or corrosive fuel. — 

HIGH OIL TEMPERATURE—Late burn- 
ing of fuel. 

CRANKCASE DEPOSITS—Carbon from 
partly burned fuel. 

COMBUSTION CHAMBER DEPOSITS — 
Sediment from fuel, fuel carbon. 

RING STICKING—Carbon from fuel. 

Poor COMBUSTION—Improper injec- 
tion because fuel viscosity is too low, 
water and sediment in fuel; carbon 
in injector from improper fuel; cetane 
number too low, improper viscosity, 
high residue. 

COMBUSTION NOISE — Low cetane 
fuel. 

LACK OF POWER—Low heating value 
of fuel. 


Summary of Diesel Fuel Requirements 

To summarize briefly, the require- 
ments of a Diesel fuel are: 

HEATING VALUE — Higher heating 
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value should be between 18,000 and 
20,000 Btu per Ib. 

Viscosiry—Should be correct for 
atomization and penetration require- 
ments of the combustion chamber, 
low enough to flow freely at lowest 
temperatures and high enough to lu- 
bricate the injection system and pre- 
vent leakage. 

CETANE NUMBER—Sufficiently high 
for satisfactory starting and proper 
combustion. 

SoLID IMPURITIES—Minimum. 

WATER CONTENT—Minimum. 

Graviry—Should be between 22 
and 28 for maximum economy, al- 
though this requirement should be 
waived to secure fuels with desirable 
viscosity and ignition quality. 

FLASH POINT—Above legal require- 
ment for safety. 


Flow of Fluids 


CARBON RESIDUE—Minimum. 
SULFUR AND ACID—Minimum. 
Pour POINT — Below lowest tem- 
perature encountered. 
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Eleven equations for use in pipe work to help you determine: velocity, 

pressure drop, rate of flow, laminar and turbulent flow, absolute and 

kinematic viscosity . . . Use of the Reynolds number in flow work cal- 

culations for any fluid through any pipe; to determine the friction 

factor .. . The Fritzsche formulas for air and steam . . . The Unwin- 
Babcock formula for flow of steam 


By W. A. HYNES 


LUIDS are used in all power 

plants. Without their use the 
conversion of heat energy to elec- 
trical energy would be impossible. 
Since both design and operating en- 
gineers are constantly dealing with 
the flow of fluids, this article will 
attempt to explain and illustrate 
the various principles which govern 
their flow. 

The term fluid, as used in power 
plant work, includes water, air, 
steam, ammonia, oil, brine, and sev- 
eral others of lesser importance. Fa- 
cility in computing the rate of flow 
and pressure drop from one point to 
another in a pipeline or channel is 
needed by all engineers. 

Determination of the rate or ve- 
locity of flow of the fluid, or the 
area of pipe necessary may be made 
by the application of a simple rela- 
tion known as the continuity equa- 
tion. 


vA 
V 


w= flow rate, pounds per second 
v = velocity of fluid, feet per second 


Eq. I, where, 
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Fig. 1. Continuity equation factors 


A=internal area of pipe, square 
feet 

V =specific volume of fluid, cubic 
feet per pound 

Figure 1 shows two of the factors 
in this equation. The other two can- 
not be shown graphicaily. 

The Continuity Equation states 
that the weight of fluid flowing per 
unit time is equal to the product of 
its velocity and the area of pipe, 
divided by the specific volume of the 
fluid at the section of the pipe under 
consideration. If any three of the 
quantities in this equation are 
known, the fourth can be found by 
transposing the equation and insert- 
ing the known values. Thus, 


Vw 
oe Eq. II 
- a 
pemed Eq. III 
Vv 
en ae Eq. IV 
w 


These four equations provide a use- 
ful tool for the solution of many 
types of flow problems. A typical 
problem using the above relations is 
given below: 

Example: Ten thousand pounds of 
dry saturated steam per hour flow 
through a 4-in. standard pipe at 
135.3 psig. What is its velocity? 

Since the velocity is the unknown 
quantity, Equation II should be used. 
Care must be taken to use the cor- 
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Fig. 2. Pressure loss in a horizontal pipe 


rect units. Convert pounds per hour 
to pounds per second by dividing by 
3600. With the aid of a steam table, 
determine the specific volume at 150 
psia. From a table of pipe properties 
the internal transverse area of a 
4-in. standard pipe can be found. 
Then 


we oe Eq. II 
= A q. 
10,000 Ib/hr 
3.02 ft*/lb | ————___— 
- & sec/hr ) 





12.7 sq in. 


144 sq in./sq ft 
= 95.2 ft per sec or 5700 ft per min 


This is a reasonable velocity for 
saturated steam. By reasonable is 
meant that it has been used success- 
fully in many plants. 

Table No. I shows typical veloci- 
ties of several fluids used in power 
plant work. This table is valuable 
when the actual velocity in a pipe 
is unknown. A mean value can be 
selected and used in the solution. 


(se=3 


Fig. 3. Left. Laminar flow showing par- 

allel paths of fluid particles. Fig. 4. Right. 

Turbulent flow showing non-uniform paths 
of fluid particles 











Thus an approximation of the rate 
of flow, area of pipe necessary, or 
specific volume may be obtained al- 
though the exact velocity is un- 
known. Thus, if a pipe is to be in- 
stalled for temporary steam or wa- 
ter supply, the required size can be 
readily determined. With the use of 
other relations, the pressure drop in 
the line may also be determined. 

When a fluid flows through a pipe 
or duct, there is always a change in 
pressure. The change is generally a 
decrease because energy is required 
to overcome the frictional resistance 
of the pipe or duct. 

For short horizontal pipes through 
which any fluid flows without chang- 
ing its density more than about ten 
per cent, the following relation is 
valid for pressure drop. 

L v* 

P,—P,.=f—m— Eq. V, where 

D 29 
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Table Showing Typical Fluid Velocities Used in Power Plants 























Turbulent flow is non-viscous flow, 





















































= and is characterized by rapid changes 
Fluid Gage as Service Velocity, fpm in direction of a fluid particle as it 
roceeds through the pipe (Fig. 4). 
Water 20 to 50 City Water 120 to 300 P 
_ Water 50 to 150 General 300 to 600 To relate these two types of flow a 
Setmated quantity _known as the Reynolds 
Steam 0 to 25 Heating 4,000 to 6,000 Number is used. 
The Reynolds Number is a crite- 
Saturated rion of flow. For any pipe with any 
Steam 25 up Miscellaneous 6,000 to 8,000 fluid flowing through it, a value of 
iia sie the Reynolds Number will show 
bes what type of flow is taking place and 
—— 250 up boiler leads 10,000 to 15,000 the friction factor for the pipe. 
Industrial Study of Fig. 5 shows that for values 
Kir 0 buildings 800 to 1.800 of the Reynolds Number between 
1200 and 2000, laminar flow is pres- 
P,=pressure at point 1, pounds per 5° 
square foot - 20 
=pressure at point 2, pounds per 8 \ 
square foot S 15 \ 
f=friction factor for the pipe le »* 
L=length, feet w 
D= internal diameter, feet = ys 0 nN. 
m = density of fluid, pounds per cu- 2% * Pig 
bic foot sa — 
v = velocity, feet per second 2- 
g= a22 =x a 0,5 a 
Figure 2 shows to an exaggerated * 
scale the pressure drop which takes ‘2, fe) 


place in a pipe line. The average 
density of the fluid is generally used 
in this relation. 

For longer pipes through which a 
gas or vapor is flowing, the pressure 
drop may be determined by the fol- 
lowing relation. 


— VI 


reonomsl() m2 


Symbols are sag same as before. 
The additional symbols are: 
R=gas constant, 53.3 for air 
T = absolute temperature R — deg F 

— 460 
a= transverse area of pipe, square 
feet 

=logarithm to base e 
vi1= velocity at section 1, feet per 

second 
V2—=velocity at section 2, feet per 
second 
To use this and the former equa- 
tion, the value of f must be known. 
It can be found by use of the Rey- 
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TEMPERATURE, F 
Fig. 6. Kinematic viscosity of water 


nolds Number which will be ex- 
plained later in this article. Equa- 
tion VI can be used only for gases 
and vapors which obey the perfect 
gas law PV = wRT. It is seen that 
use of the relation is limited because 
air is the only power plant fluid 
which follows this law. Steam does 
not. Hence other means must be 
used to determine the pressure drop 
in a steam line of greater length. 
Before showing the newer means 
of determining pressure drops, two 
types of fluid flow should be defined 
and explained. 
“In laminar or viscous flow, each 
particle of the fluid moves in a di- 
rection parallel to the motion of 
every other particle (Fig. 3). Lami- 
nar flow takes place at very small 
velocities and is seldom encountered 
in power plant work. 
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REYNOLDS NUMBER = Dv/y 


Fig. 5. Reynolds number versus friction factor 
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ent in any pipe with any fluid. Be- 
tween values of 2000 and 3000 the 
flow is changing from laminar to 
turbulent. Values in this region are 
called critical because of this change. 
Above 3000 the flow is always turbu- 
lent. 

It will be noted that when the 
Reynolds Number is stated it is a 
pure numeric not having dimensions. 
This means that regardless of what 
system of units are in use the num- 
ber will always be the same for the 
same fluid. 

In equation form the Reynolds 
Number is stated as follows: 


Equation VII 








au Dum _ (diam.) (veloc.) (dens.) 
u absol. viscos. of fluid 
Equation VIII 
_ Dv ___ (diameter) (velocity) 
~~ y Kinematic viscos. of fluid 


In these equations D is in feet, v 
in feet per second, y in square feet 
per second. Since use of the kine- 
matic viscosity simplifies the calcu- 
lation of R, it will be used here and 
the absolute viscosity neglected. A 
study of equations VII and VIII will 
show, however, that the kinematic 
viscosity is equal to the absolute 
viscosity divided by the density of 
the fluid. Figures 6, 7, and 8 give 
the kinematic viscosities of water, 
gases, and steam in square feet per 
second. Fig. 9 gives the relation 
between viscosity in Saybolt seconds 
and kinematic viscosity. 

Referring back to Fig. 5, it can be 
seen that with a known value of 
Reynolds Number, the value of the 
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Fig. 7. Kinematic viscosity of gases 
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Fig. 8. Kinematic viscosity of steam 


fraction factor in a pipe can be de- 
termined. For instance, if R = 
30,000, f = 0.025 for any fluid. From 
this it can be seen that the number 
can be very useful. Its use is not 
limited to air or water. Any fluid 
may be used. 

By use of the continuity equation, 
Reynolds Number, and the long or 
short line equation, a variety of flow 
problems can be solved. To further 
increase the utility of this method 
another equation for the pressure 
drop will be given. It may be used 
for any fluid. 


Equation IX—Symbols as Before 


nan=i(5\ i) 


Using this relation or the long or 
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Fig. 9. Relation between kinematic vis- 
cosity and saybolt seconds viscosity 


short line formulas permits the solu- 
tion of any pipe line problem. 


Frequently the value of the Rey- 
nolds Number exceeds those given 
in Fig. 5. For this reason Figs. 10 
and 11 are given. A typical problem 
using this method follows. 

Example: A new horizontal 12- 
inch steel pipe has 360,000 pounds of 
steam flowing through it per hour. 
The steam pressure is 350 psia, and 
the temperature is 500 degrees F. 


f 
2] 
n 
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Find the drop in pressure per 100 
feet of pipe. 


Solution: Rate of flow = 


= 100 pounds per second. 

Area = 100 pounds per second. 

From steam table V = 1.49 cu ft 
per lb 

Area from pipe tables = 
sq ft 


0.796 


Velocity, from Eq. II = “s 


_ 100(1.49) 
~ 0.796 
From Fig. 7, kinematic viscosity = 
2.75 (10°°) sq ft per sec. 
Then: 
~—_ Dv _ (1) (187) 
~ y 2,75 (1075) 
Then, using Fig. 11 with this num- 
ber and a diameter greater than 
6 in., f = 0.0133 
Then using equation IX, 


— L v? 
itt D 29V 
— 0.0133 100 (187) (187) 
ies 1 2 (32.2) (1.49) 
P, — P.= 485 lb per sq ft, or 
3.37 psi 
Prior to the introduction of the 
Reynolds Number for the solution 
of ordinary pipeline problems, sev- 
eral empirical formulas for pressure 
drop were used. Two of these equa- 
tions are given below. 
The Fritzsche formula is used for 
air and steam. 
0.82LV wal.85 
d4.97 


v= 187 ft per 
sec, 


='6:8. (10°) 





A Eq. X, 
Where, 
1— P2—pressure drop, pounds per 
square inch 
d=internal diameter, inches 
w.—rate of flow, pounds per 
minute 
Other symbols are the same as 
previously used. 
The Unwin-Babcock formula has 
often been used for the flow of steam 
in clean steel pipes. 


pi —p2 = o.000131( ~ = \(= = ) 
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steam this formula is satisfactory. 
However, for high pressure super- 
heated steam results obtained by 
the use of this formula often show 
large errors. The Reynolds Number 
method .is far superior to any em- 
pirical relation. 


The methods presented in this ar- 
ticle are a handy means by which 


PRACTICAL 


any operating engineer can check 
fluid flow in his plant. Careful study 
will show that the combination of 
theory and test results gives a prac- 
tical means for the betterment of 
power plant performance. 

REFERENCES: Figures No. 5 to 11 inclu- 
sive, HEAT-POWER ENGINEERING; 


Barnard, Ellenwood, Hirshfeld; John 
Wiley & Sons, Publishers. 


HINTS 


AND KINKS 


TIME AND LABOR SAVER 
FOR ERECTING POLES 
By FINLEY M. MILLER. 


Line Foreman, New England Power 
Service Co. 


WITH A LARGE number of poles to 
be set across comparatively open 
country and realizing how long it 
would take us by the old method we 
devised the mobile unit pictured. We 
took the Athey wagon into the shop 
and made this “Athey Wagon Gin 
Pole” as we call it. Here is how to 
make one for your own crew 

A piece of angle iron 4 in. x 4 in. x 
10 ft is bolted to the frame on the 
back end of the Athey Wagon. A 
hinge is formed by bolting three bolt 
eyes to the angle iron at the middle, 
and by placing two oval eye bolts 
through the bottom of the gin pole, 
and running a % x 10 in. bolt through 
the bolt eyes and oval eye bolts. Two 
side guys are attached to the gin pole 
about 15 ft above the Athey Wagon, 
and are held by two coffin hoists at- 
tached to either side of the angle iron 
by the use of bolt eyes. (Coffin hoists 
are used only to move gin.) By run- 
ning the winch line from the tractor 


Fig. 1. Here the Athey Wagon with gin pole attached has just 
finished raising power pole into position. Note the track laying Fig. 2. This close-up shows the method of fastening the gin pole 


tractor for rough terrain to the Athey Wagon and the manner in which it is stayed 


through the snatch block at the top 
of the gin pole it can be lowered from 
30 to 45 degrees and proves to be 
more convenient to do so when mov- 
ing from structure to structure. The 
35 ft spruce gin pole was guyed for 
setting poles in the usual manner us- 
ing four ropes. 

Poles ranging from 40 ft to 85 ft 
were set with this outfit, and “A” 
frames up to 55 ft were stiff heeled 
in. In setting poles a snatch block 
is used at both the top and the bottom 
of the gin pole, but in stiff heeling in 
an “A” frame it is only necessary to 
use one at the top. 

The pictures were taken three days 
after the outfit was in use, when it 
was still just-an idea. 


A FASTENER FOR THIN STOCK 
By William A. Sheffer, Jr. 


WHEN IT becomes necessary to at- 
tach a bit of work of thin stock, either 
metal or wood, using a wood screw, 
screw eye, or such, one can simply 
take a strip of sheet copper or other 
pliable metal, bend it upon itself sev- 
eral times, drill a hole thru the center, 
slightly smaller than the body of the 
screw to be used, and then use as an 
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This method of fastening thin stock gives 
a permanent grip without injury to the 
stock itself 


ordinary nut. The screw will form 
its own threads, and the holding 
power of this simple fastener is 
amazing. 


OLD TRANSFORMER 
TRANSFORMS VEGETABLES 


A PRESSURE cooker to process and 
can assorted produce made from odds 





Making this pressure cooker will save 
money in two ways; cost of the cooker, 
and food cost 


and ends. The finished product was 
made from an old discarded G-E 
transformer case by employees of the 
Toledo Edison Company. 

















® e e 4. Even in plants where feedwater 
El im i nati ng Fuel Waste heating equipment has been installed, 
faulty installation or operation occa- 


sionally prevents the securing of the 


P — , , : . : ving f hich th it ur- 
Here is a listing of some of the many things which a service engineer finds yin Po a Tee eT 


being done wrong . . . Many times feedwater heaters are delivering water at In a recent inspection, a Cochrane 
a temperature so low as to. defeat the purpose of the equipment and all deaerating heater designed to operate 


‘ i i i . at 10 psi and to heat the feedwater 
because of faulty, easily corrected installation . . . The discharge of live +, 249 F was found to be delivering 


steam to atmosphere or hot wells is another common source of heat wastage water to the boiler feed pumps at 
e 100 F, this deficiency in temperature 

representing a fuel loss of 12 per 

. cent. The reason was found to be 

By H. D. ELFRETH, Service Manager and that the heater had been installed at 
A. MacHARG, Service Engineer, Cochrane Corp., Philadelphia such a low elevation that there was 


HE SERVICE engineer in his rou- 

tine ‘calls on power plants is fre- 
quently astonished at what appears 
to be a disregard of fuel saving pos- 
sibilities in the average plant. Many 
operators apparently are of the opin- 
ion that such losses are to be ex- 
pected and cannot be remedied. This 
is surprising in view of the common 
knowledge that approximately 1 per 
cent of fuel is saved for every 11 F 
that the temperature of the boiler 
feedwater is raised. It is frequently 
noticed that: 

1. Exhaust steam is being dis- 
charged to atmosphere instead of be- 
ing used in a feedwater heater to 
raise the boiler feed temperature. 

2. High temperature condensate is 
being discharged into low pressure 
receiving tanks vented to atmosphere 


or into open hotwells. : ' Fig. 1. Flash tank above and heat exchanger below at the Cities Service Oil Co. refinery 
3. The blowdown from boilers | 1S at Petty’s Island, N. J. This equipment is part of the continuous blowoff heat recovery 

being discharged directly to waste in- system that reclaims heat in blowoff water at the rate of four times its cost and has 

stead of through a heat reclaiming done so each year for the past 10 years 

system. 


not sufficient static head for adequate 
pumping without flashing. The heater 
is now being raised so as to secure 
the proper static head on the boiler 
feed pump suction and to permit 
operation at the designed 10 psi pres- 
sure. This will increase the feed wa- 
ter temperature to 240 F and insure 
satisfactory deaeration. 

It is also a common occurrence to 
find a feedwater heater properly in- 
stalled and providing adequate head 
on the boiler feed pump suction but 
delivering feedwater at a tempera- 
ture so low as to entirely defeat the 
purpose for which the installation 
was made. Investigation will show 
that the atmospheric vent valve is 
shut off tight, thus preventing the 
elimination of the non-condensable 
gases which are liberated from the 
water in heating. These non-con- 
densable gases accumulate in the 
heating section of the unit and pre- 
vent the entrance of steam into the 
heating section. In such a case, 
merely opening the vent valve a suf- 
ficient amount to show a slight flow 


Fig. 2. At the extreme left is a Cochrane oil removal filter installed at Henry Disston & of steam to yin ena will imme- 

Sons, Inc., Philadelphia, for recovery of contaminated condensate. Beyond, in the back- diately correct the trouble. , 

ground at the left, are two treated water filters and a deaerating hot process softener It is also a common experience to 
sedimentation tank find traps draining live steam sepa- 
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rators or steam headers discharging 
to waste or to atmospheric receiving 
tanks or hotwells. The condensate 
should be discharged to the connec- 
tion provided on the feedwater 
heater, thus net only saving the wa- 
ter itself, but utilizing the flash steam 
from the high temperature conden- 
sate for heating the cold makeup 
water. 


It is surprising to find a number of 
plants still blowing down their boil- 
ers directly to waste, and on some 
erratic schedule determined by the 
judgment of the operators. The use 
of a continuous blowdown system 
would not only result in the mainte- 
nance of a uniform concentration in 
the boiler but would also reclaim the 
heat in the blowdown water which 
is otherwise going to waste. The fol- 
lowing suggestions will serve as a 
check list in determining the savings 
possible in any particular: plant: 


1. Maintain a High Feedwater 
Temperature. Recover exhaust steam 
that might otherwise be wasted by 
utilizing it in a direct contact open 
or deaerating feedwater heater. Do 
not allow any steam to escape to at- 
mosphere that can possibly be used 
in the plant. 


2. Recover the Heat in Boiler 
Blowoff Water. The steam flashed in 
flash tanks can be used in the feed- 
water heater or process lines. Heat 
exchangers recover the remaining 
heat in the blowoff water before dis- 
charging it to sewer. 


3. Return All Condensate to the 
Boiler. If oil contaminated, remove 


Fig. 4. Exhaust steam is used to heat and 

deaerate boiler feedwater in this atomiz- 

ing deaerator. Note the extensive use of 
insulation 


Hig vu 
‘ ‘ 


Fig. 3. This high pressure condensate re- 

turn system permits the saving of 15 to 25 

per cent of fuel costs by returning con- 

densate to the boiler as it is formed with- 

out flash loss and without loss of heat 

which would be caused by cooling down 
to 212 F in an open heater 


the oil from the exhaust with a 
steam purifier or pass the condensate 
through an oil removal fitter. To run 
condensate to the sewer is sheer 
waste of heat and water. Enter trap 
discharges and heating system re- 
turns to the open feedwater heater. 
Avoid loss of flash steam in open re- 
ceivers and hotwells. Return high 
temperature condensate from cor- 
rugators, dryers, process kettles, etc., 
directly to the boiler by the use of a 
condensate return system. 


4. Reduce Moisture Content of 
Steam. Steam purifiers can reduce the 
moisture from 5 per cent more down 
to less than 1 per cent, resulting in 
dryer, hotter steam. 

5. Check Boiler Water Treatment. 
Accumulations of scale on any heat- 
ing surface seriously restricts the 
transfer of heat and such deposits 
are a major cause of boiler troubles 
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in addition to waste in fuel. Cor- 
rosion is both dangerous and costly. 

6. Keep on the Watch for Steam 
and Hot Water Leaks. A ¥% in. di- 
ameter steam leak in a 100 psi line 
will cause the loss of over 50,000 lb 
of steam in a month. Make sure that 
all valves in steam line close tightly. 

7. Insulation or Lagging. Keep all 
piping and steam using equipment 
properly insulated to cut down heat 
losses. 

8. Practice Preventive Mainte- 
nance. Don’t wait until trouble 
catches up with you. Be on the look- 
out for it. Keep a reasonable supply 


of replacement parts on hand, as they 
are often difficult to secure when you 
have a breakdown. Make use of all 
available instruments, and regularly 
check the efficiency of your equip- 
ment with them. Avoid overloading 
boilers above their efficient operating 
rate. Keep furnace baffles tight and 
use soot blowers regularly. 

With the increased cost of fuel 
over the past few years it becomes 
more important than ever to keep a 
continuous check on sources of waste 
in steam power plant operation as 
well as in all the other phases of 
business-like management. 


The ABC of Laundry 
Equipment Heating 


The author briefiy reviews the principles involved in 
heating with steam and then launches into a discussion 
of basic arrangement of traps and the reasons involved 


By CLOYD J. RAY 


Senior Operating Engineer, Post Laundries, Ft. Riley 


HE PURPOSE of this article is to 

closely group the principles and 
problems of steam laundry equipment 
heating that they may be easily and 
quickly reviewed by those who have 
problems from time to time in this 
phase of laundry operation. 

A knowledge of the properties and 
behavior of steam is most important 
and perhaps a review of the principles 
involved will be in order at this point. 
Since steam used in laundries is sel- 
dom superheated, only saturated 
steam will be discussed. Saturated 
steam is steam at the temperature 
corresponding to the boiling point of 
water at the imposed pressure. Re- 
gardless of the amount of heat added 
to water its temperature will not in- 
crease beyond the boiling point if the 
pressure remains constant. The steam 
generated will also remain at that 


same temperature so long as the pres- 
sure remains constant. 

Now when the heat in the steam, 
that is, the heat that was required to 
turn the boiling water into steam 
(latent heat of vaporization), is ex- 
tracted, the steam is condensed to 
water; from the boiling water to 
steam and back to water—all without 
a change in temperature. This latent 
heat then is, practically speaking, the 
“usable” heat. 

The amount of heat required to 
raise the temperature of one pound of 
water from 32 F to the boiling point 
at a given pressure is called the Heat 
of the Liquid. As has already been 
stated, the amount of heat required 
to change the boiling water into 
steam at the given pressure is called 
the Latent Heat of Vaporization or 
simply Latent Heat. 





Fig. 1. Suggested laundry steam and return piping arrangement as approved by Amer- 
ican Institute of Laundering. This is for an overhead arrangement 


The sum of the Heat of the Liquid 
and the Latent Heat is called the To- 
tal Heat. These are properties of 
saturated steam. To find these values 
for a given steam pressure, we can 
refer to the tables of the Properties 
of Saturated Steam which may be 
found in most any engineering hand- 
book, 

A pressure of 100 psi is most com- 
monly used for laundries. From the 
steam tables we find that steam at 
100 psig (114.7 psia) has a temper- 
ature of 337.8 and the Latent Heat 
is 880 Btu per lb. Both gage pres- 
sures and absolute pressures are used 
in the steam tables. It is necessary 
therefore, to note which is used. 


The steam is our transfer medium 
for carrying heat from the boiler to 
the equipment to be heated. The con- 
densate that is formed when the 
steam gives up its latent heat to the 
equipment must be removed to make 
room for more steam since there is 
very little usable heat contained in the 
water as compared with steam. Also, 
any air (or other non-condensable 
gases) in the system must be removed 
because air mixed with the steam in a 
steam chest lowers the temperature 
and insulates the heating surface. 


Air Renioval Important 


For this reason the removal of air 
from steam heated equipment is a 
very important factor. Methods of 
draining away condensate and elimi- 
nating air from the system vary ac- 
cording to the type of return system 
used. The most used system is called 
the “Open Return System” and the 
only system we will consider here. 
By “open” system it is meant the re- 
turn is not carried directly to the 
boiler but discharges into a tank or 
receiver, which is vented to the at- 
mosphere, from where it is pumped to 
the boiler. It is obvious that some 
means of eliminating air and remov- 
ing condensate from the equipment 
without permitting the escape of 
steam, must be provided. The device 
used for this service is the steam trap. 

The principles of operation of the 
inverted bucket trap as follows: As- 
sume a unit empty of water and steam 
but filled with air. When the steam 
valve is turned on, steam is admitted 
to the equipment and begins to con- 
dense. The trap being below the unit 
the condensate flows to the trap. With 
the bucket in the down position and 
valve open, the condensate will flow 
out through the trap valve into the 
return line. The bucket will remain 
in the down position with the valve 
open until- gases, which are lighter 
than water, rise to the top of the 
bucket displacing the water until the 
bucket becomes buoyant, when it 
rises and closes the trap valve. If the 
gas in the bucket is air, it will pass 
through the small vent hole in the 
top of the bucket and displace the 
water in the trap be”. Without this 
water, the bucket drops to the bottom. 
In dropping it opens the valve and 
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the accumulated air escapes through 
the valve orifice. 

This action continues until the air 
has been eliminated. When steam en- 
ters the bucket in the down position, 
the water in the bucket is displaced 
by the steam causing the bucket to 
become buoyant and rise. This steam 
condenses a little at a time as it seeps 
through the vent hole in the bucket, 
but enough steam constantly enters 
the bucket to just equal the steam 
condensed. The trap will remain 
closed until the supply of steam to 
the trap is shut off by accumulation 
of condensate in the inlet line. The 
steam in the bucket continues to con- 
dense, the bucket loses its buoyancy 
and drops, opening the valve, permit- 
ting the accumulated condensate to 
be discharged by the steam pressure. 
With the discharge of this condensate 
the line to the trap is again clear, 
steam enters the trap, is caught by 
the bucket again causing the bucket 
to become buoyant and rise, closing 
the valve. 

Having been delivered to the return 
line by the steam trap, the condensate 
flows back to the receiver. The re- 
mainder of the cycle need not be dis- 
cussed here. 

It has been shown that steam will 
always be at the same temperature 
for a certain pressure. In other words, 
pure saturated steam at 100 psig will 
always have a temperature of 337.8 
F. If we have a pressure of 100 psi 
in the equipment to be heated and 
the temperature is lower than 337.8 F, 
the equipment is not filled with pure 
steam but is diluted with some other 
gas (probably air), concentrated be- 
cause of improper and _ insufficient 
drainage and air elimination. It fol- 
lows then, that drainage and air elim- 
ination is the chief factor involved 
in obtaining maximum and uniform 
temperatures. This in turn means 
proper trapping. 

It is not the purpose of this article 
to discuss in detail all of the prob- 
lems and remedies involved in heating 
laundry equipment. Some of the 
common troubles encountered, their 
causes, and the corrections will be 
discussed generally. 

One of the most common troubles 
encountered is caused by draining 
more than one unit with a single trap. 
The traps will handle condensate and 


Fig. 2. Another suggestion of the Institute’s for an under-the-floor plan of piping 


STEAM_ LINE 
SL USLIGHT DOWNWARD PITCH TOWARD PRESSES 
C PER 1 







air but close against steam. When all 
water is drained from one of the 
units, the trap closes and this closing 
may interfere with the proper drain- 
age of the other units and cause one 
or more of them to become airbound 
or partly filled with condensate. The 
proper remedy is to install a separate 
trap for each unit. 


There are, of course, troubles due 
to broken valves, broken or worn trap 
parts, plugged openings, dirt collec- 
tion in trap bodies, lines too small, 
trap too small for job, trap designed 
for pressure lower than the pressure 
carried, boilers priming, and other re- 
lated operating troubles. 


Let us consider the flat work ironer 
of the roll and chest type, where it 
is important that quick drying be ob- 
tained. It is a well known fact that 
quick drying improves the appearance 
of fabrics being ironed. Quick drying 
can only be obtained when the steam 
chest is filled with hot, dry steam and 
in order to obtain this proper drain- 
age and air elimination are required. 
If these requirements are not met, 
air entrained in the chest becomes 
mixed with the steam resulting in a 
lower temperature. The steam chest 
of the ironer is made up of several 
separate compartments or chests. In 
order that maximum and uniform 
temperature be obtained, each com- 
partment must be equipped with an 
individual trap. “Short circuiting,” 
which occurs when more than one 
unit is drained by a single trap will 
thus be prevented. 

When only one trap is used to drain 
all the units, and short circuiting does 
occur, steam is carried in the return 
header of the machine and backs up 
in the chests, resulting in steam being 
fed into them from both the supply 
and the return. This stagnated circu- 
lation results in poor drying, machine 
must be run slower, and sometimes 
the work must be put through the 
ironer the second time to produce 
finished work. 


Manufacturers of laundry equip- 
ment recommend that steam pressures 
of 85 to 100 psi be used with flat 
work ironers. Pressures are some- 
times raised to as high as 125 psi to 
overcome the effects of improper 
drainage. Raising the pressure seldom 
gives the desired relief or results, the 
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proper solution being correction of 
the faulty drainage. 

Drying tumblers are usually 
equipped with two or more separate 
coils, and in many cases, are served 
by a single trap. The draining of 
more than one coil with a single trap 
will result in a lower heat output than 
is the case where each coil is drained 
independently by an individual trap. 
Whether it be tumbler coils, dry 
rooms or curtain dryers, air binding 
will result if more than one coil is 
drained by a single trap. The circula- 
tion must be positive if maximum 
heating is to be accomplished. Tum- 
blers should be equipped with a trap 
at the steam inlet to assure a supply 
of dry steam entering the coils. As 
a matter of fact, this is good practice 
on all the equipment. 

The matter of loading the tumbler 
cylinder has nothing to do with the 
problem of keeping the heating coils 
at maximum temperature but it does 
affect the operation of the whole unit. 
No doubt most laundry engineers 
have been called upon to locate and 
correct the cause of slow drying in 
a tumbler only to find the cylinder so 
heavily loaded the air circulation was 
blocked. These units cannot operate 
efficiently unless properly loaded and 
the coils and screens kept free of lint 
and dust. When a tumbler cylinder is 
too heavily loaded the heated air 
merely passes around the load instead 
of passing through it. Overloading 
the cylinder places undue strain on 
the driving mechanism, particularly 
when reversing, and can lead to heavy 
expense for repairs. 

The problems encountered in the 
heating of presses vary somewhat 
with various types but the general 
principles involved are the same. 
Here again the common fault is that 
of more than one press being drained 
by a single trap. Maximum tempera- 
tures cannot be obtained when this 
condition exists due to the natural 
tendency to short circuit. The proper 
method is to trap each press inde- 
pendently. Each press actually has 
two compartments, the buck or sta- 
tionary side, and the movable head. 
For this reason, press heads will in- 
dicate a lower average temperature 
than an individually trapped unit. By 
separating the buck and the movable 
head and draining each of them inde- 
pendently with an individual trap, the 
maximum uniform temperature can 
be realized. 

Another condition found with one 
type of press, one which seems almost 
too obvious to warrant discussion, is 
that of using the top connections on 
the movable head instead of those on 
the side, or rim of the head. The rim 
taps are marked “inlet” and “outlet” 
and there seems to be no reason for 
using the top taps. It is obvious the 
head cannot be completely drained 
through the top taps and poor per- 
formance will result if they are used. 

The use of a good portable contact 
pyrometer will be found most bene- 
ficial in the laundry as a check on 





85 


equipment performance. Any doubt 
as to whether or not a unit is at 
proper temperature can be immedi- 
ately satisfied and steps taken to rem- 
edy trouble should any exist. 

Since the steam trap is a very im- 
portant piece of equipment in the 
laundry it should have proper and 
expert care. Traps should be opened 
for inspection and cleaning at regular 
intervals. It is a good plan to blow 
the lines out while the trap is open 
for repairs or cleaning. 


temperatures indicated on an eight- 
roll ironer while in use. The tempera- 
tures shown are the average of hour- 
ly readings for one day under each 
condition. 

(1) Entire unit served by a single 
large master trap. 

(2) The % in. steam manifold 
cross-over drain removed and a sep- 
arate trap used to drain the manifold. 

(3) Each chest and steam manifold 
individually trapped. 

The A B C of equipment heating 





Steam Pressure—102 psig 


Chest No. 3 
310 
315 


332 


2 
312 
312 


(3) Deg F 332 


Aver- 
age 
309 
318 
332 


4 5 6 f 8 
300 290 305 308 312 
315 300 310 325 325 
332 332 332 332 332 





It is important that traps be of the 
proper size and pressure for the job. 
All manufacturers of steam traps will 
gladly furnish the data necessary for 
trap selection and installation. 

In the table are shown surface 


may be summed up as follows: A—An 
adequate supply of dry steam deliv- 
ered to the equipment; B—Proper 
and adequate drainage facilities; C— 
First class maintenance of the facili- 
ties. 


Compressed Air Line 
Explosions 


What causes compressed air lines to fail? Is it the oil? 
Too much, or the wrong kind? Is it that the air leaving 
the aftercooler is too hot? Or, is it because the relief 
valve or fusible plug fails to work right? What of fittings? 


(Editor’s Note: This subject orig- 
inally came up in a question in the 
Q € A section. Because it is a sub- 
ject of such wide application and be- 
cause every compressor operator 
should realize the dangers, we are 
publishing two of the answers as a 
separate article.) 


CAUSES AND CAUTIONS 
By Charles W. Parks 

EXPLOSIONS IN compressed air lines 
and equipment, are caused by spon- 
taneous combustion of oil vapor in the 
hot discharge air. However, if such 
an air line did fail due to over pres- 
sure or fracture of one or more of 
the fittings, this fracturing could pro- 
duce a spark to set off the explosive 
mixture in the line without sponta- 
neous combustion taking place. Al- 
though I have no proof to support my 
theory, I have always contended 
that, static electricity, generated by 
belt driven compressors could cause 
an explosion under the right condi- 
tions. 

M. A. E. states that the operating 
pressure was 400 psi while the safety 
valves were set to blow at 525 psi. 
This is not good practice because the 
safety valves seldom get a chance to 
blow. They should have been set for 
around 410 or 415. This gives them a 


chance to blow once in a while and 
keeps them active whereas, under the 
conditions set down by M. A. E., they 
would tend to stick and fail to blow at 
the required time. 

There are several events that lead 
up to an explosion in air lines, and 
the best way to combat the evil is to 
rid the system of these items. The 
real cause of the explosion is too 
much oil or the wrong type of oil 
used in the air cylinders or a combi- 
nation of both. The excess oil passes 
over into the air lines and when the 
air gets hot enough, vaporizes. If the 
oil has a low flash or fire point and 
the air gets hot enough, the explosive 
mixture will be ignited by sponta- 
neous combustion unless a spark is 
created by friction or loose parts or 
else by static electric arcs. We can 
list the causes and preventions of air 
line explosions in the order of their 
importance somewhat as follows: 

(1) Lubrication. 

Air line explosions may be caused 
by too much oil being fed to the air 
cylinders or by the use of inferior or 
improper oils. Oils used in air com- 
pressors should be of the best grade 
and made especially for them. They 
should have a flash point of from 
400°F to 450°F and a fire point of 
from 475°F to 525°F. The specific 


gravity should be from 20° to 30° 
Baumé and a viscosity of from 230 
to 320 seconds Saybolt. The oil should 
be medium bodied pure mineral oil 
of good quality from a reputable firm 
and should contain no vegetable or 
animal oils. The correct amount of oil 
feed should be found (drops per min- 
ute) for the type and size compressor 
and no more than this amount fed. 

(2) Air Discharge Temperatures. 

As the tempertaure of the dis- 
charge air is one cause of explosions, 
it should be kept at a minimum. Some 
of the cause of excess air tempera- 
tures are: 

(a) Loose or broken valves or 
parts. 


(b) Inadequate supply or failure of 
cooling water supply. 

(c) Water temperature too high. 

(d) Dirty cooling surfaces. 

Loose or broken valves or parts 
cause the air to be churned back and 
forth creates abnormal heating. 

Inadequate supply or failure of 
water supply causes excessive heat- 
ing because the heat of compression 
is not carried away only by the air 
itself. A good supply of cool clean 
water should be provided and means 
provided to assure an uninterrupted 
service or supply. Water for cylinder 
jackets should be cool and if it is not 
cool at its source, some means must 
be employed to cool it before it 
reaches the cylinder jackets. Cooling 
towers are a valuable aid for this 
purpose. 

Dirty cooling surfaces prevent the 
proper transfer of heat. All cool- 
ing surfaces and tubes and passages 
should be kept clean. The passages 
around the valves and cylinder heads 
should be boiled out frequently with 
some sort of solvent. The water 
should be kept clean by means of 
strainers and should be free from 
corrosive chemicals. 

Excessive air temperatures are also 
created by overloading the compres- 
sor. The compressor may be over- 
loaded by running it too fast thereby 
producing a greater volume of air 
than it was designed for. Air compres- 
sors are designed for a given amount 
of air and any more than this causes 
excessive friction of the valves and 
also produces a lack of sufficient cool- 
ing surface because the cooling sur- 
face was designed for the designed 
capacity. When more air is required, 
it should be obtained by more air 
compressors and not by more speed of 
the original unit. This, however, is a 
common fault in many plants. 

(3) Safety Devices and Precau- 
tions. 

Proper fusible plugs should be in- 
stalled in the air discharge line of 
each compressor. When the air tem- 
perature rises above normal, the 
plugs melt out, the same as in a 
boiler and gives a warning that there 
is trouble and it has to be corrected 
before operation can be resumed. 
Compressors should be overhauled 
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periodically to assure they are in good 
working order. 

Some precaution should also be 
taken with the air intake. The intake 
air should be properly filtered so that 
dust and lint will not enter the com- 
pressor with the air. This is espe- 
cially true around cotton mills, saw 
mills or where other combustible or 
explosive dusts are likely to be en- 
countered. These dusts coat valves 
and passages and air lines and form 
a basic combustible material when ex- 
plosions do occur. Abrasive dusts cut 
the valves and seats. 

Valves and cylinders should never 
be cleaned with inflammable materials 
such as gasoline, kerosene etc. These 
materials will form a gas that will 
collect in pockets and stay there un- 
til the air gets hot enough to set them 
off. 

Belted compressors should be prop- 
perly grounded to prevent generating 
any static electricity. Even if this 
does not contribute to an air line ex- 
plosion, it is very cheap insurance 
and should be done as a precaution- 
ary measure. 

If the above procedure is followed 
with air compressor installations, 
there will be little or no trouble with 
air line explosions. 


TOO MUCH OIL 
By George G. Avant 
THE EXPLOSION, in my opinion, was 
caused by incandescent particles of 


carbon coming in contact with an ac- 
cumulation of oil in the compressed 
air system. 

M. A. E. does not give enough in- 
formation along with his question. 
From the operating pressure it is 
assumed that the compressed air went 
through several stages to reach 400 
psi. Somewhere along that line the 
valves of the compressor were al- 
lowed to accumulate an excessive 
amount of carbon. This carbon comes 
from the lubricating oil; all oil pro- 
duces some carbon. A leaking intake 
valve will cause a rise in tempera- 
ture; this rise will cause the excess 
carbon to become red hot; then sev- 
eral small particles will fly off and 
travel down the line. When they 
come in contact with an oily surface, 
ignition takes place and there is an 
explosion. 

From my experience, the valves in 
the compressor should be cleaned free 
of carbon at regular intervals. The 
lubricating oil should be of the best 
grade as recommended by the makers 
of the compressor. The air reccivers 
and lines should be thoroughly 
drained of any moisture and oil. All 
receivers should have a safety plug. 

I cannot understand why M. A. E. 
would use cast-iron fittings for 300 
lb pressure, when he was operating at 
400 psi and his safety valves were 
set for 525 psi. He should have used 
all steel fittings. 
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Q & A—The Power 
Engineer's Forum— 
Here's How It Works 


YOU HAVE a question about some 
detail of power plant operation, 
maintenance, design. You can’t find 
the answer in your own experience 
nor in the books. So you write in 
to our editors. If we know the an- 
swer, we send it right back to you. 
(Maybe we don’t know the answer 
either, but we usually know where 
to get it for you.) 

In any case, we publish your 
question, signed only with your ini- 
tials. We do not reveal your iden- 
tity. Dozens of engineers write in 
to give you their answers. We send 





you copies of the replies as soon as 
we get them. Then, so far as space 
permits, we publish those replies as 
soon as possible, so that everybody 
will learn what the others know 
about the problem. We pay well 
for all answers published. 

Simple, isn’t it? And effective? 
Just ask the power engineer who 
has tried it! 

For 10 years we have been con- 
ducting this power engineers’ forum. 
You have endorsed it enthusiasti- 
cally by your answers to questions. 
In short, this is YOUR section. All 
we do is change abbreviations to 
our style, shoot in a few commas 
with our comma gun, take a look 
at your spelling. But the section is 
really what YOU make it.—Editor. 








Question No. 404 
HOW CAN HE MAKE 
THIS WHISTLE LOUDER? 


PLEASE GIVE me all available infor- 
mation on the design of a large steam 
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shop whistle. I have one, as shown in 
the sketch, which was taken apart 
and rebuilt by my predecessor in this 
plant. Now, in spite of much adjust- 
ment and changing, it still fails to 
produce sufficient volume of sound. 


CELL B” WELL CASING 1/4” THICK 
Se Lams eaux Row (TOO Hear 


Be 


—— 


EDGE CHAMFERED 60° INSIDE 


EDGE CENTERED 
OVER 





ANNULAR 
STEAM OPENING 8” DIA (TOO 81G?) 








Sketch of J. W. D.’s steam whistle 


Please give me what you can on 
these questions. 

Should the annular opening just 
under the bell be equal in area to or 
less than the area of the smallest 
connection in the stea msupply line? 
What is the desirable ratio of bell 
diameter to length of bell? What 
actually produces the sound? Is it 
due to vibration of the bell itself on 
the surrounding air? 
Chicago, Ill. J. W. D. 


Question No. 405 
WHAT'S THE BEST AIRCRAFT 
NIGHT WARNING FOR A STACK? 


CAN YOU HELP me out with a stack 
illumination problem? Our plant is 
quite close to an airport and, to warn 
airplane pilots off the stack at night, 
we have to use four 1500-watt flood 
lamps focused on the stack. 

Now I would like to find some kind 
of rig—perhaps a pair of red lamps 
at the top of the stack—that would 
be more economical and at the same 
time include a convenient method for 
replacement of light bulbs. 

What have other engineers done in 
situations of this kind? 
Chicago, Ill. EL. BOE. 


Question No. 406 
FLYWHEEL EFFECT FOR 
DIESEL-ELECTRIC SET 


PLEASE GIVE the necessary data 
and a simplified method for calcu- 
lating the flywheel effect required 
in a Diesel-electric set to operate 
satisfactorily in parallel with an ex- 
isting Diesel-electric set or sets. The 
Diesel engines are four cycle, and 
the generated voltage is 2300 volts, 
60 cycles. The sets are below 1000 
hp each and are used to supply 
lighting and small industrial loads. 

How does this calculation vary for 
the parallel operation of Diesel- 
electric sets with 230 volts, direct 
current? 

Chicago, Ill. G. M. 


The purpose of the flywheel is to 
reduce the fluctuation of the engine 
speed to a specified limit, depending 
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on the application of the engine. 
The following quantities enter in 
the calculation: 


W =weight of flywheel in pounds. 
p=radius of gyration in inches. 
6 = factor of fluctuation = 


w nar” wWmin 


Ww 
nT 
——— 
n=rpm of engine. 
E = excessive kinetic energy dur- 
ing one torque period in inch 
x pound. 


Then the dimensioning of the fly- 
wheel is based upon the relation 


radians per second. 


XxX p 8 

The value 6 has to be chosen ac- 
cording to the application of the en- 
gine and is about 1/40 for marine 
engines, 1/100 for direct-current 
generators, and varies from 1/150 to 
1/300 for alternating-current gener- 
ators. The excessive energy E has 
to be obtained from the torque dia- 
gram and is represented by the area 
under the largest loop above the 
mean torque. It depends on the 
number of cylinders and can be put 
proportional to piston area and en- 
gine stroke. Thus the formula above 
can be written as: 
ee 
n? x 6 
with D = cylinder bore in inches and 
s = engine stroke in inches. Values 
of K for different numbers of cylin- 
ders are as follows: 

1 4 3 4 6 8 


Wp=KX 


a 3.56 2.98 2.05 0.905 0.92 0.74 

Naturally E and therefore K de- 
pend on the pv diagram but in gen- 
eral the values given are close 
enough for slow-speed engines (n, 
about 300 rpm). Radius of gyration 
p can be obtained from the flywheel 
layout or, if the flywheel is given, 
by the pendulum method. 

In electrical engineering when al- 
ternators have to run parallel, the 
maximum allowable variation e¢ in 
electrical degrees is of importance. 
A simple relation between ¢ and 6 
can only be obtained by assuming 
a sinusoidal change of angular ve- 
locity. 

With 8 = number of cylinders and 
f = frequency of generator in cycles 
per second, the relation is: 

Bw 
~ 360 x f 
and with e = + 3 electrical degrees, 
f = 60 cycles per second: 


BXw 
7200 


This relation shows that slow- 
speed engines with a high number 
of pairs of poles necessitate a small 
factor of fluctuation, and high-speed 
engines with a few pairs of poles a 


6 


6= 
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high factor of fluctuation in order 
to remain within desired variation 
of electrical degrees. On the other 
hand, the higher the factor of fluc- 
tuation the smaller the moment of 
inertia of the flywheel. The accu- 
racy of the relation between 6 and 
e increases with the number of cyl- 
inders and should not be applied be- 
low B = 4. 


Answer No. 386 


ABOUT A BUMP IN THE BOILER 


THE CASE reported by CLS was I 
think caused by some form of expan- 
sion or contraction. It is proper to 
have all boilers installed in a way 
that they will not be cramped but be 
able to freely expand to take care of 
such stresses. This is done by prop- 
erly supporting them, leaving room 
for possible expansion. In a HRT 
boiler this is often done by support- 
ing them from hanger rods from 
above or securing them on fixed lugs 
in front with rollers under rear lugs 
so they can expand lengthwise freely. 

I recall a case where a scotch marine 
boiler was re-installed on shore, be- 
ing merely set down flat on some I- 
beams embedded in masonry and be- 
ing anchored fast only at the front 
end. In hiring a new fireman to fire 
this boiler it was found desirable to 
tell him that if he heard a screech 
out of the boiler when first firing it 
up to not get alarmed as it was 
merely the rear end of the boiler 
moving on its supporting I-beam. It 
probably moved only a small fraction 
of an inch but it was sufficient to 
make a screech. 

I ran into another amusing case of 
a bump in a boiler. The day shift had 
the HRT boiler off for cleaning and 
the mechanic had entered the boiler 
to install a new feed line pipe. They 
had put a plank in on top of the flues 
to lay on while they worked on the 
piping. After they finished they told 
their helper to gather up their tools 
and close the boiler up but they for- 
got to take the plank out of the boiler 
before heating it up. The night man, 
after he had fired it up, began to hear 
a periodic bump-bump from the boiler 
which alarmed him so he quickly 
pulled the fire and shut it down and 
started another boiler. It was evident 
that the plank was floating around on 
top of the water and every now and 
then would bump against the back 
head. The next day the day crew 
opened the boiler and discovered the 
plank. 


Further about strange noises com- 
ing from boilers—I ran across a case 
where a_ noticeable roaring noise 
would come from any one of a bat- 
tery of three boilers connected to the 
same heater and stack ‘and the man 
in charge of the boilers told me it was 
present when there was a high wind 
from a certain direction it blew across 
the top of the stack and produced this 
humming noise. 


Logansport, Indiana CC. C. CUSTER 


Answer No. 396 


ELECTROLYTIC ACTION 
IN THIS BOILER? 


ELECTROLYTIC ACTION to Cause cor- 
rosion in land boilers is not a common 
occurrence although often more or 
less common at sea where the feed 
water they often have to use has a 
percentage of salt in it. There is oc- 
casioned a “battery action” generat- 
ing low voltage direct current elec- 
tricity which has an effect to waste 
away the negative element of the 
couple. In the scotch marine boiler it 
is standard practice to hang and bolt 
fast to the fittings inside the boiler a 
zinc plate made especially for that 
purpose. The action then taking 
place is that the zinc plate makes the 
negative pole of the battery and prac- 
tically all the corrosion is centered 
there and results in the zinc plate 
wasting away. It is necessary in 
standard practice to change this zinc 
plate yearly or at the end of every 
voyage. 

The idea held by some engineers 
that a boiler ought to be “grounded” 
to free it from electricity, I think is 
purely a myth. I think you will find 
that all boilers in use are effectively 
grounded through their piping con- 
nections. This high pressure static 
electricity sometimes encountered is 
an entirely different thing from low 
pressure direct current generated by 
electrolytic action. The shell of a 
boiler cannot accumulate static as the 
boiler is always grounded through its 
connections. 


Static is sometimes generated by . 
moving gases impinging on an insu- 
lated metallic surface or is sometimes 
caused by friction, as for instance the 
static sparks that sometimes come off 
a belt that is slipping on a pulley. 


As an example of static, here is a 
case: 


When the fireman in a certain 
plant finished stirring his fire with 
the poker he would hang the hook up 
over the boiler setting where it hap- 
pened to be directly in line with the 
discharge of the safety valve on the 
boiler. Then in a few minutes the 
safety valve would perhaps blow off 
directly onto the poker and charge it 
with static. If you were to then go 
and touch the poker you would get 
a stiff static shock that would almost 
break your arm. However, if left 
alone, the static will be dissipated 
into the air. This same kind of static 
is generated when a truck or bus is 
stopped by brakes so the tires slip on 
the ground so as to charge the metal- 
lic frame of the bus. This is why most 
gasoline tank trucks have a chain 
dragging from their chassis onto the 
ground to keep the static dissipated, 
as the action of a static spark at some 
time might ignite the gasoline. In 
extremely cold and dry weather if 
you wear rubber overshoes by scuff- 
ing your feet on a rug you can gather 
enough static to hold your finger near 





an open gas burner and ignite the 
gas. I once saw a strange phenomena 
thus: A long and heavy freight train 
was stopping to take water at a water 
tank. The engineer turned off the 
steam a little too soon and the train 
stopped a little too soon and instead 
of the spout being over the water 
tank of the tender the safety valve of 
the boiler was directly under the 
spout. While in this position for a 
few minutes the safety valve blew off 
directly into the spout of the water 
tank. The engineer then pulled up to 
get into the right position to take 
water. When the fireman got on top 
of the tender to pull down the spout 
to take water he received a static 
shock that threw him down on the 
coal pile. 

As a remedy or rather as an experi- 
ment, we suggest that the questioner 
might get a zinc slab and bolt it onto 
the interior of his boiler, for instance, 
he might fasten it to a brace or the 
feed pipe. If after a few weeks use it 
is found to be wasting away this 
would indicate electrolytic action. The 
causes of corrosion are, however, nu- 
merous and it might be well to have 
a sample of the feed water analyzed, 
for the possible contamination of 
some sort of acid that could cause the 
corrosion. In one case we encoun- 
tered, where the feed water was 
pumped from an abandoned mine, it 
was found that it. was impregnated 
with a corrosive gas. A simple rem- 
edy was found to be effective—to 
merely let the water percolate over 
an open air baffle when all its en- 
trained gas would escape to the air. 

I further note that the supposed 
corrosion complained of is in a heat- 
ing boiler, which makes it a simpler 
matter to obviate, if the condensate 
from the heating mains are returned 
back to the boiler as there is then 
only a small amount of new feed- 
water added to the boiler from time 
to time. 

If the water glass on the boiler 
should show a reddish tint it means 
there is oxide of iron present which 
is caused by some kind of acid in the 
water which is attacking the iron. 
One way to get rid of this is to neu- 
tralize the acid tendency by introduc- 
ing into the boiler some sort of alkali 
as a few pounds of soda ash for in- 
stance. This ought to stop the tend- 
ency to rust. 


Logansport, Ind. C. C. CUSTER 


Answer No. 397 


COULD SPONTANEOUS IGNITION 
HAVE CAUSED THIS EXPLOSION? 


THE QUESTION asked by M.A.E. 
calls to mind an explosion in an air- 
compressor plant while I was on 
watch back in 1915. 

This plant was on a dam construc- 
tion job in the mountains of Califor- 
nia. It contained three Ingersoll- 
Rand, Imperial Type X, two stage 
compressors, each of 1370 cu ft per 


min capacity, belt driven at 170 rpm 
by 200 hp induction motors. 

The job operated two ten-hour 
shifts, with a one hour meal period in 
the middle. of each shift. On the day 
shift, the load was heavy enough to 
keep all three compressors pumping 
almost constantly. On the night shift, 
the load was very light, only one ma- 
chine was required, and at times no 
air tools would be operated for in- 
tervals of two to three hours. 

After I had been operating this 
plant about six months, the company 
changed to a different kind of com- 
pressor cylinder oil, which had very 
different characteristics from that 
used previously. 

One night, about a week after 
changing over to the new oil, no air 
tools were used on the nightwatch 
from the time of starting up at 12:40 
a m until the end of the shift at 6:00 
am. About 5 a m, I made a round of 
inspection of the plant and noticed 
that part of the rubber gasket of a 
flanged joint near the receiver had 
blown out, and that sparks were 
blowing out with the leaking air. I 
then went over to the relief valve 
on the compressor and opened it. A 
shower of red-hot carbon particles 
blew out with the air. I immediately 
closed this valve. 

I then decided to start up another 
compressor and shut down the one in 
operation in order to check its condi- 
tion, although it was not showing any 
signs of trouble. 

In starting up, the large gate valve 
was kept closed and the small gate 
valve was opened. There was an el- 
bow to keep the blast away from 
the operators face. (Take notice that, 
in cheerful disregard for safety laws 
and codes, there were no safety valves 
in the discharge from the low pres- 
sure cylinder to the first valve. Those 
were the days of “One hand for the 
company and one hand for yourself’). 
When the compressor was up to 
speed, the large valve was opened 
first to full opening, and then the 
small valve closed. Meantime there 
was a very disagreeable blast of air 
from the relief valve. The elbow was 
to deflect this blast away from the 
operators face. 


After starting up the second com- 
pressor, I had just closed the relief 
valve when I heard the sound of an 
explosion outside, accompanied by a 
flash. The safety valve let go at the 
same time and kept on blowing. 

Outside, I found nothing wrong ex- 
cept the leaking flanged joint and the 
safety valve, which continued blow- 
ing, although the air pressure was 
very low and two compressors were 
pumping to capacity. 

As the watch was nearly over, I de- 
cided to shut down, and ask the 
master mechanic and the day oper- 
ator.-for help. These two men had 
both had several years experience in 
handling air compressors on similar 
projects. When I explained what had 
happened, the day operator laughed 


and said, “That frequently happens 
when you change brands of air com- 
pressor oil.” 

An inspection of the plant showed 
that the only damage was a broken 
spring in the safety valve and the 
leaking flange joint. 

As near as I can explain the situa- 
tion from my own observation and 
inquiries, it was as follows: 

The compressor oil used at first had 
left hard carbon deposits on the com- 
pressor valves and in the fillings and 
pipe joints between the compressor 
and the receiver. The new compres- 
sor oil had loosened up these deposits 
on the compressor valves, and during 
periods of light load, they had de- 
posited in the discharging pipe. The 
new oil left a greasy residue that 
could be easily removed with a rag 
and kerosene. During the night watch 
in question, due to no air being used, 
a concentration of oil vapor had built 
up in the discharge header and re- 
ceiver. The hard carbon particles, 
either from the heat of compression 
or spontaneously, had become red 
hot. Then, when I started up the 
second compressor, opening the relief 
valve had reduced the receiver pres- 
sure by several pounds. Then, when 
I closed the relief valve, the two com- 
pressors had sent a supply of fresh 
air into the receiver with enough oxy- 
gen to support combustion, while the 
red-hot carbon particles supplied the 
means of ignition. The result was an 
explosion. 

I operated the plant 3 months in 
1914, and 6 months in 1915. This was 
the only explosion in all this time, 
and I was told that it had not oc- 
curred at any other time during the 
six seasons it was in operation. (It 
was closed down every winter for 4-5 
months on account of snow.) 

After this explosion, I endeavored 
to secure all the information I could 
on the causes and prevention of ex- 
plosions in air-compressor plants. 


When it is necessary to operate a 
large motor driven compressor for 
long periods at little or no load, and 
the machine is operated at constant 
speed with an unloader to control the 
amount of air being pumped, the best 
advice I have been able to obtain is 
to bleed the line somewhere beyond 
the receiver in order to keep up a 
small flow of air through the com- 
pressor and receiver. (A plant oper- 
ating under these conditions should 
have one compressor of small capac- 
ity for light load periods.) This is 
wasteful of power, but it will prevent 
building up concentration of oil vapor 
in the receiver and discharge header. 

The other precautions to be taken 
apply to all compressed air systems: 

1. Do not feed an excessive amount 
of cylinder oil. 

2. Watch the valves carefully, and 
remove carbon deposits, if any are 
forming. 

3. Drain receivers, and all down- 
drop or pockets once each month. 


Howarp T. LIVINGSTON 
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A New Section added to POWER GENERATION to cover 
current and forthcoming developments in atomic energy 
and related developments and applications in Nuclear 


Physics 








Recent Developments in High 
Energy Physics 


A brief account of some of the more important developments in the field of high 
energy nuclear physics. Principles involved in various types of accelerating devices. 
The history of the cyclotron; its limitations due to mass effect. Principle of phase 
stability. The frequency modulated cyclotron. The betatron and factors in its opera- 
tion which led to the development of the synchrotron. Recent interest in linear ac- 
celerators. New phenomena disclosed by the operation of the 184 in. synchro- 
cyclotron of the University of California. Possibility of billion volt accelerators 


By ANDREW W. KRAMER, Editor, Power Generation 


NE OF THE MOST astonishing 

things about recent develop- 
ments in atomic physics, is the speed 
at which new methods and discov- 
eries are being made and the high 
energy levels involved in these devel- 
opments. For example, in a new 
electron accelerator only 3 ft long 
developed at Stanford University, 
electrons are accelerated to 99 per 
cent of the velocity of light with a 
consequent energy of 1.5 mev (mil- 
lion electron volts). Actually, this ac- 
celerator is a wave guide, 3 ft long 
and perhaps 4 in. in diameter lined 
with gold plated disks. Yet, this small 
device produces 1.5 million electron 
volts! 

This development is typical of 
what is happening in all branches of 
the field. Socially, we have made no 
progress in the control of atomic 
energy, as a matter of fact, we seem 
to have lost ground because the en- 
thusiasm on the part of the people 
that was present immediately after 
Hiroshima has died down, and today 
the public is apathetic over the ques- 
tion of atomic energy. This apathy, 
however, does not characterize scien- 
tific thinking. In laboratories, all 


over the world, scientists are ac- 
tively at work on multitudes of dif- 
ferent problems, and scarcely a day 
passes when some new fact is not 
disclosed. 

Only a few years ago, perhaps ten 
years, the accelerating equipment 
available was limited to a few mil- 
lion volts. The Van de Graff gener- 
ator, Lawrence’s early cyclotron, and 
several other devices worked in the 
range from one to 3 or 4 or 5 million 
volts. This was high compared to the 
few hundred thousand volts we had 
attained before but nothing in com- 
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parison to the hundred or more mil- 
lion volts of present day equipment. 

The principal problem in nuclear 
research is the acceleration of par- 
ticles — atomic bullets — to velocities 
which enable them to penetrate the 
nucleus of the atom. With the use 
of “charged” particles — electrons, 
protons, alpha particles, this means 
the use of high electric potentials, 
for it is in high potential electrostatic 
fields that such charged particles 
undergo acceleration. 

The technique of developing high 
potentials first became necessary in 
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Fig. 1. Principle of the Coolidge cascade type of X-ray tube 
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connection with the design of X-ray 
tubes. As is well known, X-rays are 
produced by the impact of high ve- 
locity electrons on a target. Since 
the frequency and penetrating power 
of X-rays are proportioned to the 
voltage across the tube, ever increas- 
ing voltages were used. 

Finally, however, a point was 
reached where the voltages could no 
longer be increased—the insulation 
of the tube being the limiting factor. 
To overcome this limitation Dr. W. 
D. Coolidge in the General Electric 
Co. Research Laboratory, resorted to 
“cascading” in which high voltages 
are applied in a number of stages. 
At each stage, the voltage is low 
enough to be within the insulation 
limits, but the effect is additive, and 
after passing through the several 


stages, the electrons have the same 
energy as if the total number of 
volts had been applied at once. The 
principle is illustrated in Fig. 1. Dr. 
Coolidge used this method about 
1928. 

Protons, also can be accelerated by 
the use of this principle and at the 
present time there is considerable 
development in this type of “linear 
accelerator.” 

Of course the early experiments in 
nuclear bombardment were carried 
on with particles that were produced, 
naturally, in the disintegration of 
radioactive elements. In Rutherford’s 
original experiment’ in 1919 in the 
transmutation of nitrogen into oxy- 
gen, he used a deposit of radium as 
a source of alpha particles. It was 
not until 1932, in the Cavendish Lab- 
oratory at Cambridge University 
that Cockroft and Walton achieved 
transmutation with particles that 
were accelerated artificially, that is, 

1See ‘‘Eee Equals Em See Squared’’ by 


A. W. Kramer, Power PLANT ENGINEER- 
ING, February, 1947, p. 81. 








electrically. With potentials of some 
700,000 v, in an accelerating tube, 
they produced the first transmuta- 
tions as a result of human efforts. 

Lithium was the first element to 
be studied in this way, and the ap- 
paratus used in the Cockroft-Walton 
experiment is shown in Fig. 2. A 
beam of protons is produced in the 
so-called proton gun, comprising the 
left-hand part of the tube. It con- 
sists of a heated cathode C emitting 
electrons. These are accelerated by 
the positive potential applied to the 
anode A. Passing through the aper- 
ture in A they ionize hydrogen atoms 
in the space beyond and these posi- 
tive ions are accelerated by the cath- 
odes B, these being at a potential 
150,000 v negative with respect to A. 
This high negative potential also 
repels electrons back to A. The 
fast-moving protons, however, pass 
through the apertures in the two 
cathodes B-B and form a proton 
beam which then is directed at the 
lithium target at the end of the tube. 
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Fig. 2. The Cockcroft-Walton experiment 


Here, the protons, knock alpha par- 
ticles (helium nuclei) out of the 
lithium atoms. As explained in pre- 
vious articles in this section, the nu- 
clear reaction is as follows: 


iH? -+ sLi’ —— 2He* aL 2He* 


In other words, by bombarding a 
lithium nucleus with a proton, the 
resulting nucleus explodes, breaking 
into exactly two equal parts—into 
two helium nuclei. This experiment 
was the first known instance in which 
an atom was actually split. 


The energy relations involved in 
this transmutation have been de- 
scribed in a previous article.” Here, 
we are interested largely in the ap- 
paratus used, for this was the first 
time that ‘atomic bullets” had ever 
been accelerated electrically, and the 
Cockroft-Walton equipment pointed 
the way to our modern methods. 


Naturally, since the energy of the 
bombarding particles is a direct func- 
tion of the accelerating voltage, the 
quest was for higher and higher 
voltages. Since there were limits to 
the values of voltages which could 
be applied directly, the investigators 
turned to methods which would pro- 
vide the equivalent of the voltages 
required, without actually having 
them. Among the first methods to 
be developed in this direction was 
that used by David H. Sloan and 
E. O. Lawrence of the University of 
California. The Sloan-Lawrence lin- 
ear accelerator is shown in Fig. 3. 
It consists of a series of cylindrical 
electrodes along the axis of an evacu- 
ated tube. The auxiliary tube, at the 
left, is merely a device for produc- 
ing positive ions by cathode-ray 
bombardment as in the Cockroft- 
Walton experiment. Once produced 
in the auxiliary tube, these ions are 
started along the axis of the horizon- 
tal tube by the negative potential 
applied to the first two cathodes. Up 
to this point, the process is almost 
exactly as it is in the Cockroft-Wal- 
ton apparatus but from here on, the 
action is quite different. As indi- 
cated, alternate cylinders are con- 
nected together and each group is 
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connected to the respective poles of 
a high frequency oscillating circuit. 
Thus the two groups of cylinders are 
given successive positive and nega- 
tive charges. The action, then, is 
quite obvious; when the first cylinder 
is negatively charged, it attracts the 
positively charged ion, and this trav- 
els along the axis of the cylinder. By 
the time it reaches the space be- 
tween the first and second cylinders, 
the polarity of the cylinders will 
have changed. Thus, the cylinder the 
ion is leaving will have become posi- 
tively charged and the one it is en- 
tering will be negative. The former, 
therefore, repels the ion while the 
latter attracts it. This is repeated at 
the next gap between cylinders. 


It should be obvious, that by this 
action, the ion receives a push or 
pull each time it crosses a gap be- 
tween cylinders and, therefore, its 
speed increases. To allow for the 
continual increase in speed (since the 
oscillating frequency is constant) 
each cylinder is made a little longer 
than the one preceding it. 

With an arrangement such as this, 
there is almost no limit to the energy 
that can be imparted to the ion, 
provided the system is made long 
enough. The dimensions of the equip- 
ment, therefore, impose a limit to 
the energy that can be imparted and 
so Dr. Lawrence thought of a better 
way of doing the job. He decided to 
twist the accelerator around into a 
spiral, making the ion travel succes- 
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sively between the same pair of elec- 
trodes. This idea was incorporated 
in Dr. Lawrence’s development of the 
Cyclotron for which he was awarded 
the Nobel prize for physics in 1940. 

The cyclotron scarcely needs de- 
scription in these pages but for those 
not familiar with it, a brief descrip- 
tion will be of interest. In its orig- 
inal form the cyclotron consisted of 
two electrodes, called “dees” since 
they where shaped like the letter 
“D.” The principle is shown in Fig. 
3. These dees are flat, hollow semi- 
circular boxes, like the two halves 
of a pill box cut in two, diametrically. 
These boxes are placed in an evacu- 
ated glass chamber, and the whole 
unit then placed between the poles 
of a very powerful electromagnet, 
operated on direct current. As in the 
linear accelerator, the electrodes, 
that is, the “dees,’”’ are connected to 
the poles of a high-frequency elec- 
trical oscillator. 

The positive ions are produced on 
the center of the space between the 
dees, by the action of an electron 
beam on the small amount of gas 
remaining in chamber. As an ion 
forms, it is attracted to one of the 
dees, the one that happens to have a 
negative charge. Since the whole 
electrode assembly is mounted in a 
powerful transverse magnetic field, 
the ion, instead of traveling a 
straight path, is constrained to move 
in a circular path. Thus, after a half 
revolution within the dee, it emerges 
into the gap between the two dees 
just at the moment the polarity of 
the dees reverses. So, the ion is at- 
tracted to the other dee, which now 
is negative, and again moves in a 
circular path within the second dee. 
Since it has been given an additional 
push as it crossed the gap, the cir- 
cular path it takes is a little larger 
than in the first case. 

So the process is repeated many 
times. With each half revolution, the 
speed of the ion increases and hence 
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Fig. 3. Section through the Sloan-Lawrence linear accelerator. In this tube, positive ions 
are speeded up by the alternating potential on a series of co-linear cylindrical electrodes 
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the arc it makes is larger. The path 
it makes, therefore, is spiral. The 
increase in speed with each revolu- 
tion, exactly compensates for the in- 
creased length of the path with each 
revolution, therefore, it always takes 
the same time for the ion to return 
to the open space between the elec- 
trodes. (This is true, only when the 
energies remain below around one 
hundred million volts. When _ this 
energy is exceeded, the increase in 
mass of the ion as a consequence of 
its speed, slows down the ion). After 
a large number of revolutions, the 
ion finally reaches the outer edge of 
the dees, and then a deflecting elec- 
trode directs it against a target as 
shown in Fig. 4. 

Thus, in the cyclotron, instead of 
subjecting the ion to a steady ac- 
celerating potential of a million or 
ten million volts, it is given 10 or 
100, one hundred thousand volt 
pushes. The cyclotron develops its 
high voltage kick in much the same 
way that a man builds up speed in a 
heavy wheel by giving it a push each 
time it comes around. No single push 
is very hard but after a number of 
pushes, it attains a great deal of 
energy. 

In the cyclotron the pushes are de- 
livered at an extremely fast rate. 
The electric oscillator changes the 
polarity of the dees some ten million 
times per second. Suppose the ion is 
given a 200,000 v push each time. 
Thus in 100 revolutions, that is in 


TTT) 


Fig. 4. Diagram 
showing the princi- 
ple of the cyclotron 


1/100,000 of a second, the ion will 
have attained an energy of 100 xX 
200,000 or 20,000,000 volts! 

The amount of energy involved in 
the operation of the cyclotron is very 
great. In the case of the great 184 
in. cyclotron at the University of 
California’s Radiation Laboratory, 
energies of 200,000,000 electron volts 
are produced with only 15,000 v at 
the dee. Originally, it had been esti- 
mated that 2,000,000 v would be re- 
quired. The reason for this great dif- 
ference is due to a later development 
—one brought about by the effect of 
increase in mass of the ion at ex- 
tremely high speeds. 

As already indicated, at energies 
of over one hundred million volts, 
the increase in mass of the ion tends 
to slow down its speed. This brings 
it out of step with the oscillating 
electric field between the dees. 

The actual construction of the 184 
inch cyclotron (the pole pieces are 
184 in. in diameter) was interrupted 
by the war. Of course, as pointed 
out by Dr. Lawrence in his Silliman 
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lecture® recently, from the stand- 
point of getting on with the job of 
exploring farther into the realm of 
the atom, the war interruption might 
have been a serious loss—a delay of 
some five years. Actually, this delay 
turned out to be a blessing in dis- 
guise, for the wide experience gained 
in the war effort by the scientists 
and engineers concerned, as well as 
many new technological develop- 
ments, contributed greatly to a more 
rapid and successful carrying out of 
the undertaking. 

As already pointed out, one of the 
limiting factors in the operation of 
the cyclotron at extremely high ener- 
gies was the slowing up of the ions 
due to the mass effect. In 1945, how- 
ever, Dr. Lawrence’s colleague, Dr. 
Edwin McMillan* and independently 
V. Veksler® in Russia elucidated the 
principle of phase stability in the 
multiple acceleration of particles, 
embodied in the “synchrotron.” They 
pointed out with such clarity, and so 
convincingly, the way to higher ener- 
gies that immediately after the war, 
when the 184-in. program was re- 
sumed, the great instrument was re- 
designed, following their ideas, as a 
synchro-cyclotron, thereby more than 
doubling the power of this acceler- 
ator. 


New Cyclotron has Only One Dee 


The novel feature of this altered 
cyclotron is that it has only one dee 
in the vacuum chamber which is 
kept at ground potential.® The oscil- 
lator is connected to this single dee, 
and depending upon whether it is 
positive or negative, the positive ions 
are drawn into it or ejected from it. 
The magnetic field, of course, keeps 
them in their circular paths. With 
the original technique, ions were in- 
troduced, speeded and ejected in a 
continuous stream but in the “syn- 
chro-cyclotron” or ‘frequency modu- 
lated cyclotron” they come in pulses 
at 1000 per second. When the ions 
start, the oscillator is operating at 





3Silliman Lecture, Strathcona Hall, Yale 
University, October 15, 1947. 

¢E. M. McMillan, Phys. Rev., Vol. 68, 
pp 143-145 (1945). 

5V. Veksler, Jour. of Phys. of U.S.S.R., 
Vol. 9, pp 153-158 (1945). 

6James Stokley, Atomic Artillery. Gen- 
eral Electric Review, June, 1947, pp 9-19. 
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Fig. 5. In the synchro-cyclotron as well as in the synchrotron, the principle of phase 
stability keeps the particles in step with the alternating voltage. The voltage varies 
according to the time at which the particles arrive at the edge of the dee 
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11.4 megacycles, that is, the polarity 
changes 11,400,000 times per second. 
In the oscillator circuit, there is a 
motor-driven rotary condenser, and, 
as the ions begin to lag, as a conse- 
quence of their increase in mass, the 
frequency of the oscillations is 
smoothly reduced to 10 megacycles. 
Thus, they still reach the edge of the 
dee at the proper instant, that is, in 
step with the frequency. 


Because of the principle of phase 
stability, it is not difficult to synchro- 
nize the motion of the ions with the 
changes in frequency. They actually 
tend to keep in step with the oscilla- 
tions. This is shown by the curve in 
Fig. 5 which represents the variation 
in voltage at the edge of the dee. 
Normally, an ion would reach this 
position a little past the peak of the 
oscillation, at te. After a complete 
circuit it would come back again at 
te, receiving an additional increment 
of energy of the same amount. 


If, however, for any reason it loses 
energy, or fails to get around, it will 
move in a smaller orbit, returning to 
the edge, at ti: thus getting more 
than its normal quota of energy. This 
then brings it back the next time at t. 
On the other hand, if it should in 
some way get too much energy, the 
orbit will be larger; it will come 
back late, at ts, receive less of an 
impulse, and so come back into step. 
Actually, of course, the ions oscil- 
late back and forth around a mean 
path. Also, each time around, they 
receive two additions of energy, once, 
a push as they leave the dee, and 
second, a pull as they return to it. 


The cyclotron, whether frequency 
modulated or not is used to accel- 
erate positive ions. Theoretically, the 
cyclotron could also accelerate nega- 
tive particles, that is, electrons, but 
it is not practicable to do so. For 
this purpose, the “betatron” was de- 
veloped. 


The Betatron 


The betatron was invented and de- 
veloped by Dr. Donald Kerst of the 
University of Illinois. His original 
betatron was small enough to place 
on an ordinary desk, yet, it produced 
2,300,000 electron-volt energies. 
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Fig. 7. In the normal operation of the beta- 

tron the particles are accelerated during 

the first quarter of each cycle. Then they 
are removed 


At the General Electric Research 
Laboratory, which Dr. Kerst joined 
in 1940, he supervised the construc- 
tion of a 20,000,000 electron volt 
unit. Later, under G. E.’s Dr. Ernest 
Charlton’s direction a 100,000,000 v 
betatron’ was constructed. 


The principle which governs the 
acceleration of the electrons in the 
betatron is exactly the same as that 
which operates in an ordinary trans- 
former. In the transformer, the in- 
coming current flows through a coil 
of wire, the primary, and by induc- 
tion, a current is caused to flow in 
another coil called the secondary. 
This current consists of a movement 
of electrons from one copper atom 
to the next. 


The difference between the trans- 
former and the betatron is that in 
the latter, the secondary coil is re- 
placed by a doughnut-shaped vacuum 
tube. Electrons start from the hot 
filament in an electron gun, injected 
at the beginning of an a-c cycle. Dur- 
ing the first quarter of a cycle, as 
the voltage builds up, the electrons 
are accelerated through many revo- 
lutions. If left in the tube, they 
would be slowed down to zero in the 
next quarter of the cycle as the 
voltage decreased and then, as it re- 
versed, they would start in the op- 
posite direction. In the operation of 
the betatron, however, they are not 
left in the tube after the first quar- 
ter of the cycle. At the peak of the 
voltage wave, that is, at the end of 
the first quarter of the cycle, a pulse 
through an auxiliary coil of wire 
shifts the orbit of the whirling elec- 
tron, enough to bring them into col- 
lision with a tungsten-wire target 
which they previously missed. This 
impact of these exceedingly fast 
moving electrons generates a beam 
of high energy X-rays which emerges 
from the tube. 


Figure 7 shows the action of the 
betatron in terms of the voltage 
wave. In the actual equipment, the 
current in the primary coil, is de- 
rived not directly from the 60 cycle 
power supply, but from a large bank 
of capacitors. These capacitors are 
charged during the remaining three- 
quarters of the cycle. Thus, the ef- 
fect is the same as that obtained in 
a large swinging pendulum, kept in 
motion with a relatively small push 
given each swing at the right 
moment. 


As described in a previous article® 
Dr. Westendorp of the General Elec- 
tric Co. devised a method whereby 
the electrons in the betatron can be 
accelerated through almost a half 
cycle instead of a quarter of a cycle. 
This involves biasing the tube by the 
application of a d-c potential through 


a PLANT ENGINEERING, April, 1946, 
p 61. 

8Betatron Energy Raised to 160 Million 
Volts, Power PLANT ENGINEERING, Novem- 
ber, 1946, p 82. 
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Fig. 6. Showing the principle of the betatron 


special coils. By this method a beta- 
tron which ordinarily would have 
given energies of 100,000,000 elec- 
tron volts, would give 165,000,000 
electron volts with no increase in 
size. 


The same limitations which govern 
the operation of the cyclotron, as re- 
gards the increase of mass of the 
moving particles, also applies to the 
betatron. In the betatron, the elec- 
trons, being far less massive than 
the positive ions, reach velocities ap- 
proaching the speed of light much 
sooner than in the case of the cyclo- 
tron. Even below a million volts the 
electron moves at 90 per cent of the 
velocity of light. At 100,000,000 volts 
they travel at weli over 99 per cent 
of the speed of light. At this speed 
the electron has some 197 per cent 
its rest mass. As electrons are ac- 
celerated with higher energies they 
actually radiate away their energy 
as electromagnetic waves, indeed, 
some of these waves are short enough 
to manifest themselves as visible 
light and in the Research Laboratory 
of the General Electric Co., these 
visible electron radiations have actu- 
ally been photographed. Up to 100,- 
000,000 v, this radiation effect is not 
serious but at higher energies it be- 
comes so great that the energy is 
dissipated as fast as it is acquired, 
imposing a limit upon the ordinary 
betatron. 


Use of Phase Stability in Betatron 


As in the case of the cyclotron, 
this limitation can be overcome by 
the principle of phase stability. The 
machine which operates on this prin- 
ciple, using electrons, is the synchro- 
tron, developed independently by Mc- 
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Millan in California and by V. Veks- 
ler in Russia as already mentioned. 

The tube in the synchrotron is like 
the doughnut of the betatron except 
that it contains a small section of 
glass, silver coated on the inside. 
This silvered conducting section con- 
tains a gap, serving the same pur- 
pose as the gap between the dees of 
the cyclotron. As the electrons pass 
this point they are given additional 
energy. 

In the synchrotron® electrons are 
injected at the start of the a-c cycle 
and accelerated to about 2,000,000 
electron volts exactly as in the beta- 
tron. By this time their speed is 
practically constant since they are 
moving at about 97 per cent the ve- 
locity of light. At this stage a 163.8 
megacycle oscillator is connected to 
a silvered section in the betatron 
doughnut. This frequency corre- 
sponds te the time it takes the whirl- 
ing electron to make one circuit in 
the doughnut. The oscillator causes 
the electrical charges on the two 
parts of the silver coating to surge 
back and forth alternately charging 
the charge on the two sides of the 
gap. 

In the betatron stage, the electrons 
are distributed continuously around 
the tube but when the synchrotron 
operation starts, the electrons bunch 
together and reach the gap when the 
opposite side has a positive charge 
and they are pulled across. 


Figure 8 shows the principle of 
phase stability as applied in the syn- 
chrotron. Path 1 in the upper left 
hand circle represents the normal 
orbit with the electron returning to 
its starting point. If an electron re- 
ceives too little energy, the magnetic 
field squeezes it into a smaller orbit 
and it then follows Path 2. How- 





®*James Stokley, ‘‘Atomic Artillery,”’ 
— Electric Review, June, 1947, pp 
-19. 
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ever, moving in a smaller orbit, it 


returns to the accelerating gap— — 


sooner and as shown in the wave 
diagram below in Fig. 8, it receives 
more than its normal quota of energy. 
The next time around, therefore, it 
tends to come back to its proper 
starting point as shown by Path 2 in 
the right hand circle. In the same 
way, Path 3 shows what happens 
when the electron receives more than 


its share than it should. The next 


time around it gets less than its nor- 
mal increment and returns to nor- 
mal. 

This, then, is the principle of the 
synchrotron, a powerful and ex- 
tremely compact accelerator which 
provides great promise of becoming 
an exceedingly useful tool in nuclear 
research. 

Strangely enough, now that the 
cyclotron, the synchro-cyclotron, the 
betatron and the synchrotron have 
been developed and brought to a 
high degree of perfection, renewed 
interest is being accorded the linear 
type of accelerator exemplified by 
the Sloan-Lawrence linear acceler- 
ator described at the beginning of 
this article. The reason for this re- 
newed interest is that at the time 
work on the linear accelerator was 
abandoned in the early thirties there 
were no sources of high frequency 


impulses of sufficient high energy’ 


available. With the wartime devel- 
opment of radar technique we have 
at our disposal high frequency pulse 
sources of exceedingly high power. 


New Linear Accelerator at the University 
of California 


It was Dr. Luis Alvarez at the Ra- 
diation Laboratory of MIT who got 
the idea, that these radar pulse trans- 
mitters were exactly what was 
needed. As a result, back at the 
University of California, he began 
work on a linear accelerator using 
these radar transmitters. Dr. Al- 
varez’ accelerator will accelerate 
protons and while his plans call for 
an initial maximum energy of 40,- 
000,000 electron volts, ultimately his 
project will be extended to produce 
280,000,000 electron volt particles. 


Fig. 8. (Left) Phase stabil- 
ity as applied in the oper- 
ation of the synchrotron. 
As the electrons are ac- 
celerated their orbits are 
modified to conform to the 
amounts of energy they 
receive 


Fig. 9. (Right) Nuclear re- 
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PHASE STABILITY 


< action involved in the oper- 

tion of the 200 Mev neutron 

beam with the 184 in. syn- 

chro-cycltron. Atomic nu- 

cleus is bombarded with 
deuterons 
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Fig. 10. This is what happens when the 

neutron of the deuteron just hits the nu- 

cleus. In this case, the proton continues 

its flight but is deflected by the magnetic 
field of the cyclotron 


Eventually, he hopes to go to a bil- 
lion volts. 

His present machine will be about 
40 ft long and will use 30 radar sets, 
to develop 40 million electron volts. 


It will be some time before these 
more powerful linear accelerators 
will be developed. In the meantime, 
the circular accelerators, the syn- 
chro-cyclotron and the synchrotron 
will provide ample energies for im- 
mediate needs. Already the 184 in. 
frequency modulated cyclotron has 
shown remarkable powers. As pointed 
out by Dr. Lawrence in his Silliman 
lecture, the 184 in. synchro-cyclotron 
was turned on for the first time on 
November 1, 1946, and since that 
time has been producing deuterons 
of energies up to 200,000,000 electron 
volts and alpha particles up to 400,- 
000,000 electron volts. 


When the 184 in. instrument was 
first turned on—indeed, during the 
first evening of operation—a sharply 
defined beam of penetrating radia- 
tion was observed coming from the 
probe target in the cyclotron cham- 
ber. This extraordinary interesting 
phenomenon was immediately the 
subject of some preliminary explora- 
tory experiments. Measurement of 
the penetrating power of the beam 
showed that it required a foot of 
lead or concrete to reduce its power 
to one half. This indeed was some- 
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thing new in the laboratory. It was 
soon proved that lead was not as ef- 
fective a shield for this radiation as 
water or concrete. This indicated 
that the beam was made up largely 
of neutrons. The average energy of 
these neutrons was of the order of 
100 Mev, but cloud chamber meas- 
urements showed the energy of some 
of them to be 200 Mev. This was 
truly a remarkable beam of neu- 
trons. 


Various substances were placed in 
the path of the beam and it was 
soon evident that these high energy 
neutrons produced fission in a num- 
ber of heavy elements, including lead 
and bismuth. 


Various other interesting phenom- 
ena were disclosed. By placing small 
disks of graphite across the beam 
and measuring the induced radioac- 
tivity, Helmholz, McMillan and Sew- 
ell were easily able to map out the 
shape of the beam with considerable 
precision. They established the fact 
that the neutron’s rays were largely 
confined to an angular spread of 
about ten degrees in the direction of 
the 200 Mev deuterons striking the 
cyclotron target. This interesting re- 
sult was not entirely unexpected. 


A deuteron consists of a neutron 
and a proton held together with a 
binding energy of about 2 Mev which 
is quite negligible compared with the 
kinetic energy of the deuterons strik- 
ing the target. Thus, in effect, the 
collision of a 200 Mev deuteron with 
an atomic nucleus would be much 
the same as the simultaneous colli- 
sion of a 100 Mev neutron and a 100 
Mev protron. In other words, the 


. particles are held together so loosely 


in the deuteron that in a nuclear col- 
lision they are ‘on their own.” 
With these considerations in mind 
it is easy to see that sometimes in a 
collision, the proton might just scrape 





10R. Serber, Bull. Am. Phys. Soc., Vol. 
22, p 6 (1947). 
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Fig. 11. The linear accelerator under con- 
struction at the Radiation Laboratory of 
the University of California 


a nucleus while the neutron would 
miss it altogether, thus, in view of 
the loose binding, proceeding on its 
way in a straight line with the ve- 
locity it had at the instant of the col- 
lision. According to Professor Ser- 
ber’® this is without doubt the proc- 
ess responsible for the beam of high 
energy neutrons. The action is illus- 
trated in Fig. 9. 


Serber worked out in detail the 
expected angular distribution of the 
neutron beam produced in this way. 
He pointed out that the neutron and 
the proton in the deuteron in effect 
are not at rest relative to their cen- 
ter of gravity but have essentially 
a vibrational energy of some 2 Mev. 
In quantum mechanical terms, the 
particles would be said to have “an 
intrinsic uncertainty in momentum” 
while in old fashioned mechanical 
terms, one would describe’ the deu- 
teron as made up of two heavy balls 
(neutron and proton) oscillating back 
and forth, held together by an elas- 
tic spring. Therefore, according to 
Serber, the expected distribution of 
velocities of the neutrons released on 
collision of the deuterons in the tar- 
get would be given simply by adding 
their intrinsic velocity distribution to 
the velocity of the deuteron as a 
whole at the instant of collision. Cal- 
culations made in this way gave a 
theoretical distribution in excellent 
agreement with the experimental ob- 
servations. 


Protons are Bent in Circles 


On the other hand, if in a nuclear 
collision the neutron of the deuteron 
just hits the nucleus, the proton will 
proceed on with the velocity it had 
at the instant of impact and so a 
beam of protons would also be ex- 
pected from the cyclotron target. 
Such “charged” particles, of course, 
would not proceed out from the tar- 
get in a straight line like the neu- 
trons, for they would be bent in the 
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cyclotron magnetic field in circles 
half the diameter of the target deu- 
terons. This is illustrated in Fig. 10. 

Thus it was expected that protons 
would be observed bent to the cen- 
tral region of the cyclotron with 
energies in the range of 100 Mev and 
needless to say, they were imme- 
diately observed. 


It is not possible in this article to 
comment on all the various new facts 
which are being disclosed by the 
operation of these powerful acceler- 
ating devices, but one thing should 
be mentioned. When ‘the 184 in. 
synchro-cyclotron was started a lit- 
tle over a year ago, the scientists at 
the University of California were 
curious as to the radioactive isotopes 
that could be produced by the high 
energy particles, so they made a 
quick check of the activities produced 
by various bombarded targets. As 
recounted by Dr. Lawrence, they 
were confronted with a delightfully 
bewildering complex of radioactivi- 
ties for it appeared that practically 
every chemical extraction showed 
several decay periods. With their ex- 
tensive experience in the field, they 
were able to proceed rapidly in iden- 
tification of a large number of ac- 
tivities, some of which indicated that 
more than 20 nuclear particles had 
been knocked out. 


Also, they were interested to know 
whether bombardment by these high 
energy projectiles would result in 
fission of the nuclei. Again the ob- 
servations were interesting to the 
point of bewilderment, as bombard- 
ment of heavy elements such as ura- 
nium, bismuth, and lead produced 
not only what were evidently fission 
products, but also a great many 
other radioisotopes over almost the 
whole periodic table. 








Billion Volt Units? 


What the future holds in the way 
of developing still higher energies 
can only be guessed at, but judging 


‘from what has been accomplished in 


the last ten years, it is almost cer- 
tain that much higher energy pro- 
jectiles will become available. The 
very richness of the atomic phenom- 
ena already apparent in the 100 Mev 
level points to even greener fields tn 
the domain of billions of electron 
volts. Figure 11 is a diagram of the 
linear accelerator for protons under 
construction at the Radiation Lab- 
oratory of the University of Cali- 
fornia. It uses 30 radar sets and will 
reach 40,000,000 electron volts. If 
successful, seven such sections will 
be combined to reach 280,000,000 
electron volts. A billion volt ma- 
chine would be about 1000 ft long. 
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ASME Convenes for 


68th Annual Meeting 


Meeting held in Atlantic City, New Jersey, on December 
1 to 5, with a registration of about 3,000 engineers from 


all sections of the country. Topics ranging from those 
which may be classified as deep science through research 
and on to strictly mechanical engineering problems were 
discussed in detail. Every branch of the mechanical en- 
gineering field was covered, including management, 
humanities, citizenship as well as technical subjects 


By RALPH E. TURNER 


EMBERS of American Society 

of Mechanical Engineers have 
held their meetings in New York City 
on all but two or three occasions. 
The 68th annual meeting, however, 
was held in Atlantic City, New Jer- 
sey, on December 1-5, where in an 
atmosphere of sociability and good 
fellowship, some 3000 engineers at- 
tended the sessions devoted to the 
discussions of engineering subjects 
and society affairs without distract- 
ing business appointments and enter- 
tainment attractions that are so 
prevalent in New York City. In 1948, 
however, the annual meeting will be 
held in New York, when no doubt 
the crowded hotel conditions that 
were encountered during the years 
of the war will have been cleared up 
and facilities made available for 
large meetings like the ASME an- 
nual. 


Evidence was apparent throughout 
the entire meeting that the engineers 
are making use of the discoveries of 
scientists as rapidly as physical and 
economic conditions will permit. Avi- 
ation topics were prominent in the 
program. The present status of the 
gas turbine was given detailed atten- 
tion. Nuclear energy as a source of 
power presents many mechanical en- 
gineering problems that are being 
investigated by specialists in the 
field. A new sub-saturation reheat 
cycle for use with steam turbines was 
presented for discussion. Plants using 
2000 psi, 1050 F steam and reheat to 
1000 F were described. Research in 
such subjects as fluid meters, lubri- 
cation, properties of gases, proper- 
ties of metals, sound in superheated 
steam, heat transfer, oil and gas 
power and fuels was reported in nu- 
merous papers indicating that prog- 
ress in engineering for peaceful pur- 
poses has been resumed following 
interruption due to the war. 


Sub-Saturation Reheat Cycle 


Of distinct interest to the power 
engineer was the description of a 
sub-saturation reheat cycle which 
was presented by W. E. Caldwell, 
Mechanical Plant Engineer of the 
Consolidated Edison Co. of New 
York. This paper treated briefly the 
conditions which necessitate reheat- 
ing of steam in central stations and 
described a method of reheating 
within the low pressure turbine. It 
compared the suggested design with 
conventional practice by an elemen- 
tary method which gives an approxi- 
mation of the economic possibilities 
of the cycle. It was stated that nu- 
merous attempts had been made to 
solve the problem of moisture in the 
lower stages of condensing turbines 
by drainage or internal modifications, 
with only limited success, but it is 
well known that reducing the mois- 
ture will increase efficiency and re- 
duce maintenance. 


It is the author’s opinion that re- 
heat is more practical in reducing 
moisture in the exhaust stages than 
increasing initial temperature, since 
more available heat per pound may 
be added within the temperature 
limits imposed by the physical prop- 
erties of economical high tempera- 
ture alloys. 

The new cycle which has been in- 
vestigated by the author, employs 
bleed steam in combination with hol- 
low stationary blades or nozzle par- 
titions and is termed sub-saturation 
reheating. Steam bled from higher 
stages enters the top of the dia- 
phragm passage, blows through the 
lower blades to center segment, then 
into the upper half of the diaphragm 
and on down through the lower blades 








Fig. 1. Line formed for the procession to the dais as the American Society of Mechanical Engineers prepared to confer its annual 
honors and awards, during the Honors Night dinner. Left to right are: Ernest Hartford, C. M. Allen, L. W. Wallace, Dr. Jacob P. Dan 
Hartog. Dr. R. C. Martinelli, Paul W. Kiefer, Dr. Francis Hodgkinson, E. G. Ackart, Eugene W. O’Brien, Dr. Blake R. Van Lear, E. G. 
Bailey, Dr. Harvey N. Davis, Dr. Arpad L. Nadai, Alvin E. Dodd, David Cochran, Wm. R. Collier, Clarence E. Davies, and J. M. Todd 
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Fig. 2. Eugene W. O’Brien, retiring Presi- 

dent of the ASME; Dr. Blake R. Van Lear, 

President of Georgia School of Technology, 

toastmaster at the Honors Night dinner: 

and E. G. Bailey, President of the Society 
for the coming year 


to the bottom grates. The condensate 
would be discharged at the tempera- 
ture corresponding to the heating 
steam pressure to re-enter the feed 
cycle. No external piping of appa- 
ratus is necessary other than the con- 
densate drain connections. 

In the use of bleed steam, reheat- 
ing within the turbine, it is not the 
intent to superheat the steam as it 
is only necessary to evaporate excess 
moisture as it is formed. Below the 
dew point, moisture increases about 
2 per cent per stage and the evapora- 
tive capacity of the heated nozzles is 
adequate for this duty. 


Features of a High Pressure Plant 

In summarizing his paper on the 
2000 psi, 1050 F and 1000 F reheat 
cycle at the Philip Sporn and Twin 
Branch steam electric stations, Philip 
Sporn, president of the American 
Gas and Electric Service Corp. stated 
that the economical generation of 
steam electric energy is effected by 
such factors as site, fuel, cycle and 
equipment. The discussion of these 
basic factors served as an introduc- 
tion to a description of the program 
involving the addition of 525,000 kw 
of generating capacity to the central 
system of the American Gas and 
Electric Co. at the Tidd, Philip Sporn 
and Twin Branch steam electric sta- 
tions. The discussion of the design 
employing 2000 psi, 1050 F initial 
temperature with 1000 F reheat at 
the Philip Sporn plant included the 
location of the plant on the system, 
features of the site, the heat cycle, 
turbine, water, and plant layout. A 
net plant heat rate of 9270 Btu per 
net kwh output is expected. 

The Philip Sporn Station, sched- 
uled for completion in 1950, at Gra- 
ham Station, W. Va., is part of a 
program involving the addition of 
525,000 kw of generating capacity to 
the central system of the American 
Gas and Electric Co. It is stated 
that the boiler efficiency expected is 
90 per cent and that the reheat cycle 
adopted produces a kwh for 5 per 
cent less coal than a straight regen- 
erative cycle using the same pressure 
and temperature. The first cost is 
only about 2 per cent higher. The 


boiler is designed for maximum con- 
tinuous steam output of 935,000 Ib 
per hr at 2035 psig, 1050 F at the 
superheater outlet. Temperature of 
1050 F will be maintained between 
850,000 and 925,000 Ib per hr by an 
attemperator between the primary 
and secondary portions of the super- 
heater. 
Fuels for Industries 

No problem in engineering offers 
more diversified interest than that of 
securing and using fuels for industry, 
and many phases of the problems in- 
volved were discussed in detail at 
this meeting. It was said by Fred S. 
McConnell that the bituminous ccal 
industry today is on the threshold of 
a technological revolution which will 
expand its usefulness in industrial 
civilization. Gasoline, fuel oil, and 
high heat value gas manufactured 
from coal are in prospect to augment 
our petroleum reserves “The bright 
future for coal,” he said, “is not lim- 
ited by what may happen in the de- 
velopment of synthetic fuels. Our 
solid fuel markets of the future pre- 
sent an encouraging picture.” It is 
expected that the first experimental 
coal-burning gas turbine locomotive 
should be ready for testing on the 
railroads late in 1948, and this will 
have a great potentiality in railroad, 
stationary and marine power. This 
offers the first opportunity to burn 
bituminous coal with high thermal 
efficiency in a power plant which re- 
quires no water. 

Power plant engineers in industrial 
plants found interest in a paper de- 
livered by Otto de Lorenzi of Com- 
bustion Engineering Co. under the 
subject, “Furnaces for By-Product 
Fuels.” It was stated that present 
day costs of standard fuels such as 
coal, oil and gas have advanced to a 
high level and concepts must now be 
revised regarding so-called refuse 
fuels. Their value as low-cost sub- 
stitute fuels for steam generation 
will depend largely upon the manner 
in which they are prepared and upon 
the use of suitable furnace designs. 
A number of furnace designs have 
been developed to handle by-product 
fuels from oil refining operations and 
the manufacture of steel, coke, lum- 
ber, pulp and sugar. Others are still 
in various experimental stages and 
many improvements in methods of 
drying, feeding, and burning fuels 
will be presently available. The char- 
acteristics of several of these fuels 
were discussed in the paper and ac- 
tual furnace designs illustrated the 
manner in which they are used to 
provide process steam and save fuel 
dollars. 

In order to determine the effect of 
pressure on the combustion of pulver- 
ized coal, a series of tests was run in 
a furnace built for that purpose at 
the Battelle Memorial Institute and 
the results were related in a paper 
by Herbert R. Hazard and Fred D. 
Buckley. This series of tests included 
tests on three sizes of burners over a 


pressure range from 2 psi to 75 psi 
and over a firing range from 40 lb 
of coal per hr to 130 lb of coal per 
hr. 

In discussing the present status of 
the synthetic liquid fuels in the 
United States, W. C. Schroeder of 
the Bureau of Mines was emphatic in 
his statement that the establishment 
of a synthetic liquid fuels industry 
in the United States to augment pres- 
ent petroleum resources should not 
be delayed until an emergency pe- 
riod. To build a capacity of 1 to 2 
million barrels of synthetic liquid 
fuel daily, would require several 
years and large amounts of steel and 
other construction materials and 
manpower, he said. The program 
would be about 5 to 10 times the 
magnitude of the synthetic rubber 
program during the war. 


Atomic Energy 

An attractive feature among the 
exhibits displayed at the meeting was 
a demonstration of nuclear fission as 
it occurs in an atomic pile with strik- 
ing visual and sound devices acti- 
vated by the actual breaking up of 
single uranium atoms which helped 
to draw the attention of engineers to 
their part in the development of 
atomic energy. 

The need for engineers in this new 
field was also stressed by David E. 
Lilienthal, Chairman U. S. Atomic 
Energy Commission, in a luncheon 
address entitled, “Atomic Energy and 
The Engineer.” 

He pointed to three reasons why 
engineers have special interest and 
particular responsibility in respect to 
atomic energy; these were: first, here 
is a new growing industry and a 
huge one, the atomic materials in- 
dustry, largely built and operated by 
and presently being improved through 
engineering skills; second, looking 
ahead, here is a vast new field of 
technical knowledge opening up be- 
fore your very eyes, at a rate that is 
probably without precedent. Your 
fellow citizens look to you for the 
manifold applications of this new 
knowledge, for such is the traditional 
role of the engineer; third, atomic 
energy is not only science and engi- 
neering; it is one of the most vital 
of all areas of public policy in 
which as a people we must make de- 
cisions affecting the course of the 
Republic, the peace of the world, and 
the future of our 20th Century. 

In defining the field of nuclear en- 
gineering, John R. Huffman of the 
Clinton Laboratories, Oak Ridge, 
Tenn., said, “paradoxically, nuclear 
engineering is not particularly inter- 
ested in nuclear power. As long as 
this power has to be obtained through 
the path of heat, which is the case in 
the present state of scientific knowl- 
edge, there are plenty of engineers 
well versed in power plants, turbines 
and the like, to design the power ma- 
chinery. The duty of the nuclear en- 
gineer, insofar as he is a specialist, 
could end therefore with the method 
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of producing the desired temperature 
level in a satisfactory heat transfer 
medium. 


Gas Turbines 


Evidence on every hand points to 
early application of the gas turbine 
as a power generating unit. The im- 
mediate objective appears to be de- 
vising and designing equipment that 
will compete economically with power 
generating equipment that is now 
dominating the field. In one paper 
presented at the meeting it was 
stated that during the present pio- 
neering development of the gas tur- 
bine prime mover system, compara- 
tively little attention has been given 
to the development of light weight 
compact heat exchanger components, 
primarily the regenerator. 

A vast amount of study has been 
given to the design of centrifugal 
compressors which are an essential 
element of the gas turbine system. 
And it is noteworthy that several pa- 
pers dealing with them were deliv- 
ered at this meeting. 

Basic thermodynamic investigations 
by John Kreitner and Frederick Net- 
tel were reported leading to a new 
general thermodynamic cycle. It was 
stated that the combustion turbine, 
under which name may be included 
the gas turbine in its several forms, 
(open cycle, closed cycle, semi-closed 
cycle) as well as air turbines and 
turbines using other gases, is grow- 
ing in stature at a rate unprece- 
dented in power history. Consider- 
able thought, therefore, should be 
given to the thermodynamic founda- 
tions on which these turbines rest. 


Diesel Fuels 


Diesel engines, in some of their 
applications such as busses, trucks, 
tractors, locomotives, are running 
into criticism from the smoke abate- 
ment authorities and this problem 
has been under investigation by Die- 
sel experts who lay the trouble prin- 
cipally to fuels. At this meeting two 
papers were presented which have a 
bearing on the problem. One of these 
was entitled, “Problems Associated 
with the Use of Diesel Fuels,” by 
W. L. H. Doyle and E. W. Landen. 
The paper presented results of a re- 
cent investigation dealing with the 
nature of exhaust products resulting 
from combustion of Diesel fuels, par- 
ticularly those products composing 
smoke. These findings together with 
knowledge gained from extensive re- 
search work in the field of Diesel 
engine combustion, demonstrate the 
significant influence of chemical com- 
position and of some properties of 
Diesel fuels on Diesel combustion. 
This is related to some of the proper- 
ties used for defining the various 
classes of Diesel fuels with the ob- 
ject of emphasizing factors which ap- 
pear to need further development. 
The authors suggested the develop- 
ment of some new inspections for 





improved control over certain prop- 
erties of Diesel fuels. 

Studies have been carried on at 
the Bureau of Mines station in Pitts- 
burgh, Pa., to determine the relative 
relation between aldehyde content of 
Diesel exhaust gas and the odorous 
and irritating properties of that gas, 
and also to determine the effective- 
ness of different scrubbing media for 
removing aldehydes from Diesel ex- 
haust gases. 


Heat Transfer 


The field of heat transfer in indus- 
try is continuously expanding and 
each year new . problems _ present 
themselves for discussion. This meet- 
ing was particularly productive of 
information along this line and many 
subjects were treated here for the 
first time. 

In a paper by Townsend Tinker an 
analysis was given of the fluid flow 
pattern on the shell side of a heat 
exchanger and a new method of 
evaluating the mass flow through the 





Fig. 3. David E. Lilienthal (center), Chair- 
man of the U. S. Atomic Energy Commis- 
sion, addressing ASME in Atlantic City. 
Shown with him are: Eugene W. O’Brien 
(left), of Atlanta, retiring president of the 
society: and Alex D. Bailey, of Chicago, 
chairman of its Nuclear Energy Application 
Committee 


heat transfer surface was developed. 
The method ties leakage, by-pass and 
flow characteristics directly to the 
dimensions and clearances of the ex- 
changer. 

Heat transfer in the refrigeration 
industry was also given attention 
when a description was given by 
R. E. White of an apparatus designed 
to permit the determination of heat 
transfer co-efficients of condensing 
vapor films on the outside of tubes 
of sub- and superatmospheric pres- 
sures and under such ideal conditions 
as to permit checking the Nusselt 
equation. Also, it was reported by 
D. L. Katz and J. M. Geist that con- 
densing heat transfer co-efficients for 
Freon 12, butane, acetone and water 
were obtained for six horizontal 
finned tubes in a vertical row. The 
over-all heat transfer co-efficients 
were measured for each tube at a 
series of water velocities and were 
plotted by the method of Wilson to 
obtain the condensing co-efficients. 

With the advent of forced circula- 





tion boilers the question of heat 
transfer has been raised and at this 
meeting there was presented by R. C. 
Martinelli and D. B. Nelson a tenta- 
tive method for the rapid calculation 
of pressure drop during forced circu- 
lation boiling of water. The method 
was based on the application of pres- 
sure drop data obtained during the 
isothermal flow of air and various 
liquids to the evaluation of local 
pressure gradients during forced cir- 
culation boiling. The curves devel- 
oped by means of which the pressure 
drop during boiling can be quickly 
estimated once the exit quality, the 
boiling pressure, and the pressure 
drop for 100 per cent liquid are 
known. The proposed method, it was 
stated, is definitely an extrapolation 
of existing data and, as such, requires 
further experimental verification. 


Progress in Metals 


For many years industrial proc- 
esses and machine developments 
were delayed because suitable metals 
were not available. Recognition of 
this need stimulated metallurgists to 
develop alloys for specific purposes 
so that today credit for advanced 
efficiencies may,:in many instances, 
go to the metallurgists who have 
made available metals that will 
withstand higher temperatures and 
stresses, offer greater resistance to 
acid corrosion and erosion conditions, 
that are lighter in weight in com- 
parison to volume and strength, and 
permit more convenient methods of 
working and fabrication. At this 
meeting the latest developments in 
submerged and gas shielded electric 
welding used in construction and 
maintenance of equipment was 
brought to the attention of engineers 
by Norman G. Shriner, who went 
considerably into detail regarding 
this process of welding. 

Graphitization of piping which dur- 
ing the past few years has been given 
considerable attention was further 
investigated during the past year, 
and it was stated by A. M. Hall and 
S. L. Hoyt that the test program is 
still being worked upon. Carbon- 
molybdenum, chromium-molybdenum, 
and vanadium-molybdenum composi- 
tions were tested at 1125 F. An ef- 
fort was made to relate plastic de- 
formation with graphitization on the 
laboratory basis. The high resistance 
of chromium-molybdenum steels was 
confirmed. 

Outstanding among the many fine 
papers of general interest to engi- 
neers was the address by President 
Eugene W. O’Brien at the annual 


dinner. His talk was entitled ‘‘Ac-- 


cent on Youth.” The theme as he 
stressed it was “The production of 
men, of personnel—the production of 
engineers of proper temperamental 
and personal background, as well as 
technical background—engineers who 
can lead us to the greater productive 
possibilities which we talk about so 
impersonally, and impassively, all 
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this week. And I don’t mean the 
production of engineers such as we 
older men profess to be, with such 
smug satisfaction. I have in mind 
the production of engineers who on 
the average are not so deeply im- 
bedded in rigid technical laws and 
flexible formulas, nor so entangled 
within a rigid technical structure 
that they cannot be averagely hu- 
man, that they cannot mix with and 
understand other people. We older 
engineers have served well in utiliz- 
ing the materials of nature and in 


controlling its forces, but we have 
done poorly indeed in that other ma- 
jor function of our job as engineers 
—the directing and influencing and 
servicing of human nature.” 

He went on to state that young 
engineers are telling the Society 
what certain things they want. First 


of all they want action, not merely. 


reports and surveys. They want pro- 
tection—protection against unionism, 
protection against trade school engi- 
neers, as they call them, protection 
against the public opinion which does 


not give the engineers his full due, 
and protection against an economic 
system that does not give him his 
full pay. They want educational 
guidance from practicing engineers, 
both in school and more important 
in the years immediately after school. 
They want unification of the profes- 
sion and of its organizations. They 
often don’t know what to join. They 
want the profession and the society 
to take an active human interest in 
them and participation in what they 
are doing.” 








PARTIAL LIST OF PAPERS PRESENTED AT THE 68TH ANNUAL 
MEETING OF THE ASME, SELECTED FOR THEIR INTEREST TO 
POWER ENGINEERS: 


Stability of SR-4 Electric Strain Gages 
and Methods for Their Waterproofing 
and Protection in Field Service, ALEx- 
ANDER BOoopBErG. 

Development of an Air-Operated Force- 
Measuring System, A. A. MarKSoN and 
Ray S. WILLIAMs, 

Frequency Response Measurements of a 
Hydraulic Power Unit, M. RussELu 
HANNAH. 

Continuous Determination of Oxygen Con- 
centration Based_on the Magnetic Prop- 
erties of Gases, Ropert D. RICHARDSON. 

Shell Side Heat-Transfer Characteristics 
of Segmentally Baffled Shell-and-Tube 
Heat Exchangers, TowNSEND TINKER. 

Heat Transfer and Fluid Friction During 
Viscous Pty Across _—, of Tubes, 
ore ¢ OmoHuNpDRO, A. P. CoLBurRN, 

d O. P. BERGELIN. 

A ‘Study of Flow Patterns in Baffled Heat 
Exchangers, SigMuND Kopp, H. R. SENN- 
STROM and A. Y. GUNTER. 

The Effect of Baffle Height and Baffle 
Clearance on Heat Transfer and Pres- 
sure Drop in Heat Exchangers, B. E. 


HORT. 

Hydraulic Problems in Connection with 
the Design of ane Granby Pumping 
Plant, Exior B. Moszs. 

Pumping -— - ~ae for Irrigation on 
Columbia asin. and Central Valley 
Projects of the Bureau of Reclamation, 
IrvING L. WIGHTMAN. 

Problems Associated ‘e Len Use of Die- 
sel Fuels, W. 

The Removal of ” Aldehydes from ars 
Exhaust Gas, Rogers F. Davis and M. 
ELLIOTT. 

Construction -— Mytehenence of Railroad 
Equipment Submerged and Gas- 
Shielded nosivte Welding, Norman G. 
SCHREINER. 

Notes on the Design and Construction of 
Staybolted Locomotive Fireboxes, F. P. 
Huston. 

Sanitary pueting, aoe ment for Wa- 
ter, Sewage, nies 
Plants, JosEePH J. ‘aa 

A Subsaturation Reheat” ” gies W. E. 
CALDWELL. 

An Experimental Determination of Sound 
in Superheated Steam by Ultrasonics, 
JAMES WOODBURN. 

Atomic Energy and the Engineer, Davip 
E. LILIENTHAL, 

Heat Transfer in Industry, CHarLes E. 
LucKE. 

Laboratory Investigations of the Mecha- 
nism of Cavitation, T. KNappP 

The rer bay na Laboratory at the 
California Institute of Technology, R. T. 
Knapp, JOSEPH am F. Barton Brown, 
and J. Pat O’NEm 

Mechanical ‘activation — A. Newl aa 
oped Chemical Process, M. C. 

Nuclear ae eg eg od Design’ ‘i 
ground, JoHN R. HurrM 

A Design Method for Counterflow Shell- 
and-Tube Heat Exchangers for Gas Tur- 
bines, D. G. SHEPHERD. 

Heat Exchanger Tube Sheet Design, Karu 
A. GARDNER. 


Economies in the Handling < * aie 
in Industry, Harry E. Stock 

The Coal Industry Looks oy Frep S. 
McCoNnNELL. 

A Numerical Solution for the kg of 
Hollow Sections, Epwarp C. Coit 

On the Use of Power Laws = “Stress 
Analysis Beyond nl Elastic Range, 
ALICE WINZER and WILLIAM PRAVER 

Approximate "Telntions ie ‘Symmetrically 
Loaded Thick-Walled Cylinders, C 

MacGrecor and L, F. Corrin, JR. 





Ignition and Flame Stabilization in Gases, 
BerNArRD LEwIs and GUENTHER VON ELBE. 
High-Output ——— ¢ Ethyl Alcohol 
and Air, A. H. SHapPIRo, Rusu, W. A. 
REED, D. G. JORDAN, and Sanaa FARNELL. 
The Influence of Reaction Interface Ex- 
tension in the Comeetes of Gaseous 
Fuel Constituents, J. WoOHLENBERG. 
Condensation of Refrigerant Vapors—Ap- 
paratus and Film_ Coefficients from 
Freon-12, Ropert E. WHITE. 
Condensation on Six Finned Tubes in a 
Vertical Row, D. L. Katz and J. M. 


GEIST. 

Materials Handling in the Distribution 
Department of the Telephone Division 
of the Western Electric Co., F. C. Pop- 
BOY. 

Lower Overhead and Larger Pay Checks 
Through the Application of age In- 
centives to Mat — Handling Opera- 


tions, H. B. SH 
Engineering for Ahentee Alloy Castings, 
H. Rowe and T. GAUTHEIER. 


Magnesium Castings, Their Production and 
Use, M. E. Brooks, and A. W. WINSTON. 

A Clinical —. to Weldment Design, 
GERALD VoN STR 

Production of All-Welded Tractor Frame 
and Clutch Case, CHARLES A. Davis and 
WILFRED C. CADWE my 

The 2000 psi, 1050 F and 1000 F Reheat 
Cycle af the Philip Sporn and Twin 
—— Steam Electric Stations, PHILIP 


SPo 

Predication of Pressure Drop During 
Forced-Circulation Boilin of Water, 
R. C. MARTINELLI, and D. NELSON. 

Discussion of Heat Transfer Film Theory, 
BENJAMIN MILLER 

Gas-Turbine Plant Combustion - Chamber 
Efficiency, A. L. LoNpDoN. 

Temperature Measurements and Combus- 
tion Efficiency in Combustors for Gas- 
Turbine Engines, WattEr T. OLSON and 
EVERETT BERNARDO. 

The Determination of Gas-Turbine Com- 
bustion-Chamber ew by Chemical 
Means, PETER LLO 

Co-ordinating ldatoriate Handling with the 
Manufacturing Cycle, S. OEY. 

Material Control and the Handling of In- 
ventory, F. C. WINTER. 

— of Compressor Design, A. J. 


JaD 

axial SPhow Compressors for Gas Turbines, 
A. I. PONOMAREFF 

A Method of Correlating Axial-Flow Com- 
pressor Cascade Data, Hunt Davis. 

ah foo for By-Product Fuels, OTTo DE 
OREN. 

Experimental Combustion of Pulverized 
Coal Atmospheric and Elevated Pres- 
sures, H. R. HAZarpD. 

Current Definitions of High- and Low- 
Heat Values of a_ Fuel and Current 
Methods for Their Determination, E. F. 
Fiock, RALPH Jessup and FILLMER W. 
RvuEcG. : 

Current Definitions of Thermal Efficiencies 
and Current Usage of Observed Fuel 
Heat Values and Consumption Test Data 
for the Evaluation of Thermal Efficien- 
cies Reported for (a) Steam and (b) 
Internal-Combustion Power Plants, A. G. 
CHRISTIE. 

Discussion of Procedures for Evaluating 
Energy, Temperature, and Pressure Re- 
lations Based on Precise Knowledge of 
Thermodynamic Properties of the Gases 
Regering from the Combustion of Fuel 
in Thermal oo Including Gas Tur- 
bines, R. V. KLEINSCHMDT. 

Mechanisms of Combustion and Their Re- 
lation to Oil-Burner Design, Harotp R. 





HerPLe, Sr., and WiLt1AM A. SULLIVAN. 

Synthetic Liquid Fuels in the United 
States, W. SCHROEDER. 

Analysis of Tests on Positive Displace- 
ment for Meters for Liquid Hydrocar- 
bons, E. E. AMBROSIUS. 

a Pressure Gas Measurement, E. E. 
TOVALL. 

Oscillating Piston Meters for Fuel Con- 
sumption in Aircraft, CHARLES S. Hazarp. 

Discussion of Transmission Systems for 
me Propulsion of Gas Turbine Power 
Plan W. E. HAMMOND. 

The ee Optimum Power Cycle for 
Elastic Fluid Turbine Power Plants, 
JOHN KREITNER and FREDERICK NETTEL. 

Plastic Tooling Comes of Age, LAWRENCE 


WITTMAN. 
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Estimating Voltage Drops Caused 





HENEVER a motor is started, 

a voltage drop occurs in its 
power supply system. Some of this 
drop occurs in the generators, and 
some in transformers, lines, and ca- 
bles between the generators and the 
motor starter. 

The voltage drops in lines, cables, 
and transformers are often as im- 
portant as generator voltage drop. 
In fact, they are frequently more im- 
portant. For example, if the total 
kva of connected generators in the 
power system is more than 100 times 
the hp rating of the motor being 
started, then the generator voltage 
dip will be less than 1 per cent, and 
it will be quickly eliminated by regu- 
lators. In such a case, however, the 
motor will probably be supplied 
through a transformer bank. If the 
bank kva rating is only slightly 
larger than the motor rating, the 
voltage drop may be quite severe. 
TRANSFORMER VOLTAGES 

Figure 1 shows the per cent sec- 
ondary voltage of typical transform- 
ers of several voltage ratings. The 


secondary voltage is plotted in terms 


of motor starting load. This is ex- 
pressed in per cent of transformer 
bank kva rating, and is the load 
which would be drawn if the initial 
secondary voltage were maintained. 

The curves of Fig. 1 neglect the 
effect of primary voltage drops 
caused by motor starting. Methods 
of taking these into account will be 
explained later. 

It should be noted that secondary 
voltage is plotted in per cent of its 
initial value. This initial voltage is 
determined by the initial primary 
voltage, tap setting, and the initial 


load. It may be determined by meas- 
urement, or by suitable calculations. 
It is usually slightly less than the 
rated secondary voltage. 


CABLE AND OVERHEAD LINE 
VOLTAGE DROPS 

The per cent voltage at the load 
end of cables is illustrated by Fig. 2 
and 3. In using these figures, it is 
necessary to first determine the mo- 
tor starting load in kva, the circuit 
length in feet, and the initial voltage 
at the load end of this circuit. These 
factors are combined to obtain the 
loading factor, M, as follows: 


M = (Motor starting kva) x 
(Ft of Circuit length) + 
(initial voltage)? 


For example, if the motor starting 
load were 1000 kva, the circuit 1000 
ft long, and the initial voltage were 
2400 v, the loading factor, M, would be 

1000 x 1000 
(2400)? 

Figure 2 shows that for this case, 
the voltage drop at the load end of a 
typical 3-conductor cable is 1.5 per 
cent. (Drop = 1.5 per cent on Curve 
A at M = 0.173) 

This figure gives data for three 
circuits, a 3-conductor cable, a single- 
conductor cable, and an overhead 
line. It will be noted that the volt- 
age drop in an overhead line is 
greater than that for a cable. 

If two circuits are in parallel, the 
drop is equal to that for a single cir- 
cuit of one-half the actual length of 
each circuit. 

The voltage drop in a line or cable 
depends upon the conductor size and 
spacing. Consequently, for different 


= 0173. 


Fig. 1. Transformer sec- 
ondary voltage for starting 
loads of pf below about 0.4 


cases than those illustrated in Fig. 2, 
the voltage drop may be somewhat 
different. This is illustrated by Fig. 
3, showing the voltage drop for a 
range of circuit configurations. The 
points corresponding to the circled 
cases of Fig. 2 are circled on Fig. 3. 

Figure 3 applies for the condition, 
M = 1.0. It may be noted, however, 
that the curves of Fig. 2 are nearly 
straight lines. Hence, approximately, 
the voltage drop for other values of 
M may be estimated by multiplying 
the values of Fig. 3 by M. This pro- 
vides a simple method of estimating 
the voltage drop for motor starting 
loads. 

The power factor of the motor 
starting load is assumed to be 0.3 pf. 
For conductor sizes above AWG-O, 
variations over the usual range from 
0.2 to 0.4 will not importantly affect 
voltage drop. 


Figures 2 and 3 are based on a 
frequency of 60 cycles per second. 
Lines and cables for systems operat- 
ing at lower frequencies will have 
less voltage drop. The voltage drop 
will be reduced approximately in 
proportion to the frequency for all 
conductor sizes above No. 0. For 
smaller sizes, the reduction will be 
less. 

REACTORS 

The drop in a current-limiting re- 
actor may be estimated if the per 
cent reactance on a specified kva rat- 
ing is known. The curves of Fig. 1, 
for transformers, may then be used 
for estimating reactor drop. 

SERIES CAPACITORS 

It is sometimes advantageous to 

include series capacitors in the dis- 
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by Starting A-C Motors 





Part Il. In this article Mr. Boice continues his discus- 
sion of voltage drops caused by the starting of a-c 
motors. Here he analyzes the distribution system voltage 
drops—those involved in transformers, cables and over- 
head lines and the effect of series capacitors where they 
are used. He also considers power systems consisting of 
complex networks, the effect of combined voltage drops 
of circuits in series and in parallel. The question of 
motor torque also enters the picture, the motor torque- 
speed, and torque-load characteristics, but these matters 
will be considered in the third and last part of this article 


By W. K. BOICE 


Industrial Power Division, General Electric Co., Schenectady, N. Y. 


tribution system to neutralize the 
reactance of lines, cables, or trans- 
formers. By doing this, series ca- 
pacitors reduce voltage drop. The 
amount of reduction depends upon 
the capacitor rating. The selection 
of series capacitors, and calculation 
of their effects, is beyond the scope 
of this article. 


Power Systems 

Motors are frequently supplied 
from power systems consisting of 
complicated networks of lines and 
cables for which a calculation of the 
voltage drop would be difficult. The 
voltage drop may be estimated, how- 
ever, if the short-circuit current is 
known at the point of power delivery. 

The short-circuit current is usually 
expressed in kva. 

When a motor starting load is ap- 
plied to a power system, the system 
voltage drop is equal to 100 per cent 
times the motor starting kva divided 
by the sum of this kva and the short- 
circuit kva. For example, if a 1000- 
hp motor having a starting kva of 
5000 is started across the line of a 
system having a short-circuit kva of 
50,000, the voltage drop will be 9 
per cent (because 


5000 x 100 per cent 





5000 —50,000  — ° Per cent) 


This formula allows for the decrease 
in load caused by the voltage drop. 

Table I, Part I, shows the usual 
short-circuit kva for several system 
voltages. Of course, the minimum 
value is the most important for mo- 
tor starting, since smaller short-cir- 
cuit kva means larger voltage drop. 
SERIES CIRCUITS 

Often a motor is supplied through 
cables, transformers, overhead lines, 
and generators, all in series. In such 
cases, the total voltage drop may be 
roughly estimated as the sum of the 
voltage drops given by the foregoing 
figures for each of the different parts 
of the system. However, the simple 


addition of voltage drops is not quite 
accurate because addition of imped- 
ances in series tends to diminish the 
current supplied to the motor. 

For more accurate work, the fol- 
lowing procedure is suggested: 

1. Determine the voltage drop in 
the circuit element nearest the mo- 
tor, neglecting the other elements. 
(For example, for a motor supplied 
from a generator, transformer, and 
cable in series, determine the drop in 
the cable first.) 

2. Reduce the applied kva in pro- 
portion to the voltage drop just de- 
termined. 

3. Using this new value of applied 
kva, calculate the voltage drop in 
the next circuit element. (In the ex- 
ample selected, this is the transformer 
drop.) 


4. Reduce the applied kva again 


in proportion to the voltage drop 
last determined. 


5. Continue process until all ele- 
ments in-series have been consid- 
ered. 


6. Multiply the values obtained 
for the per cent voltage at the load 
terminals of each element. This re- 
sult is the final voltage at the load. 


PARALLEL CIRCUITS 


If several sources are in parallel, 
the voltage drop is less than if the 
motor starting load is supplied 
through any one of them. To deter- 
mine the combined drop, it is sug- 
gested that groups of similar gener- 
ators may be treated as a single gen- 
erator having the same total kva 
rating and the same _ performance 
factor as the individual machines. 
Transformer banks may also be 
grouped if they are supplied from the 
same primary bus and have the same 
per cent reactance and the same tap 
settings. 

To find the combined drop for sev- 
eral parallel sources of different 
characteristics, it is suggested that 
the motor starting load be first di- 
vided equally and the corresponding 
voltage drops determined. Then a 
new trial division of load can be 
made so as to increase the propor- 
tion of load carried by the sources 
with the least voltage drop. Usually 
only one or two trials are required 
to obtain a sufficiently accurate re- 
sult. 

For example, consider the case of 
a 1000-kva motor starting load ap- 
plied to a bus furnished with power 


Fig. 2. Typical voltage drops in lines and cables 


A—3-Conductor Cable—(4/0-15 kv) 
B—1-Conductor Cable—(4/0-6 in. Spacing) 


C—Overhead:—({4/0-15 kv) 
(Circled points appear on Fig. 3) 


January, 1948—POWER GENERATION—Chicago, Ill. 103 





VDLTAGE 


AWG~ SIZE 300 
4 t] 0000 






























Fig. 3. Voltage drop in lines and cables 
For motor starting loads (0.3 pf) 
(Motor Starting kva) 





Pore ,Loading Factor M = 1.0 = 


(Initial Voltage)* 


(Length in feet) 


For flat spacing, equivalent triangular spacing — 1.26 times spacing between adjacent 
phases 


by a 500-kva generator and a 300- 
kva transformer bank. The first trial 
division of load will be 500-kva each. 
Let us assume this result in a min- 
imum voltage of 75 per cent on the 
generator and 90 per cent on the 
transformer secondary. This means 
that the generator will actually ac- 
cept less than half the load. The 
drop in the generator is 2.5 times as 
great as in the transformer. Let us 


Fig. 4. Synchronous motor driving ball mill which requires high starting, accelerating 


then assume that the transformer ac- 
cepts 2.5 times as much load as the 
generator. This results in 285 kva 
being accepted by the generator and 
the remainder, 715, being imposed on 
the transformer (715 is 25 X 285). 
The voltage drop in the transformer 
for 715 motor starting kva will be 
found to be practically the same as 
for 285 motor starting kva applied 
to the generator. The drop obtained 





and pull-in torques 
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is the combined voltage drop. For 
the case illustrated this drop is about 
14 per cent. 


It is advisable to make a final 
check of the drop through each 
source, because the drop in a gener- 
ator does not always vary directly, 
with amount of motor starting load 
applied to it. This is especially true 
of the recovered voltage obtained 
through the action of voltage regu- 
lators. 





Note.—This is the second part of a 3-part 
article. The third part will appear in a 
subsequent issue. 


FOR LONG LIFE 


A TINY NEW dry cell, with amal- 
gamated zinc and mercuric oxide 
electrodes, is now available for many 
special applications. For a _ given 
capacity, under normal or heavy con- 
ditions of use, the new mercury cell 
is only half as heavy, and less than 
half as big as the conventional zinc- 
carbon flashlight cell, heretofore the 
only small dry cell generally avail- 
able. Depending on the conditions of 
use, the advantages of the mercury 
cell may be even greater. With the 
price twice that of the conventionall 
cell, the operating cost per hour for 
many applications is about the same. 
Furthermore, long life is considered 
an important convenience, regardless 
of cost. It is also clairned that the 
mercury cell can be stored longer at 
high temperatures without deteriora- 
tion than the older type. 

The mercury cell is entirely en- 
closed in a cylindrical steel container, 
which may be from three-fifths to one 
and one-quarter inches in diameter 
and one half or five-eighths inch long. 
Although part of the electric circuit, 
the container does not otherwise enter 
into the cell reaction. 


The voltage of the zinc-carbon cell 
drops off with use, as is shown by the 
dimming of a flashlight bulb. When 
the output, initially 1.5 volts, has 
dropped to 0.9 volt, the cell is dis- 
carded. The mercury cell, however, 
with light loads maintains a constant 
output of about 1.3 volts until ex- 
hausted. As a result, the necessity for 
frequent volume adjustments for a 
hearing aid or intercommunication 
system is obviated. A sudden drop in 
voltage may be a disadvantage, how- 
ever, since the device may go out of 
use without warning. With a heavier 
load, the voltage varies from 1.3 to 
1 volt, depending on the application. 


In spite of the advantages of the 
mercury cell in some applications, the 
zinc-carbon cell is not expected to 
become obsolete. Mercury is an ex- 
pensive and scarce element; the nec- 
essity for conserving the world’s mer- 
cury reserves will prevent widespread 
use where other materials are satis- 
factory. 

ARTHUR D. LITTLE, 


Industrial Bulletin 
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Efficient water conditioning starts with the raw water supply and 
= continues through the plant, taking in many problems. 
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Corrosion in Boiler Feedwater 


Treating Systems — IV 


This discussion refers especially to systems employing zeolite, acids, degasification . 


. . This article, last of four, 


reports tests to evaluate comparative corrosion resistance of materials used in deaerating heater trays, vent con- 


denser tubes, water heater tubes. . 


. This is the fourth and last article of a series . . . Part 1, October issue, out- 


lined the pattern of corrosion in water treating systems; Part Il, November issue covered graphitic corrosion of 
cast iron; Part II|, December issue reported on performance of materials . . . Entire series is designed to show that, 
contrary to what many believe, there are corrosion patterns in equipment of this type; that maintenance and out- 
ages caused by corrosion in the system are important in ultimate cost; that water treating systems well engineered 
must contain materials giving long life and low maintenance equal to that of the steam generating equipment served 


By LEO F. COLLINS Chemical Engineer, The Detroit Edison Company 


HE TESTS reported here were 

designed to evaluate the compar- 
ative corrosion resistance of mate- 
rials which might be used for (a) 
trays in deaerating heaters, (b) tubes 
in the vent condensers of deaerators 
and (c) tubes of domestic water 
heaters for use with Detroit city wa- 
ter and utilizing steam as the heating 
medium. 

Materials of the following types 
were fabricated both as heating trays 
and air-separating trays: 

1. Gray cast iron 

2. Parkerized cast iron 


Copper bearing steel 

Nitrited steel 

Aluminum 

Brass 

Clay (glazed tile) 

Lead-coated steel 

Tin-coated steel 
Cadmium-plated steel 

Alloyed cast iron (Mn 0.5 SiO: 2, 
Ni 4, Cu 7) 

For about 7 years, these were re- 
moved, cleaned mechanically, and 
weighed. The weight loss measure- 
ments, however, are not regarded as 
significant. More significance is at- 


ewe ee ee 


he 


tached to visual inspections. 

Failure of the weight loss meas- 
urements to yield significant data is 
believed due to the following factors: 
1. Incomplete cleaning (by scraping) 

and lack of precision of the weigh- 
ing device. (A grocer’s scale was 
used because of the masses that 
had to be weighed.) 

2. Trays located promiscuously in a 
large heater do not always expe- 
rience the same conditions. 

3. The volume of metal lost and the 
areas from which it is lost (i.e., 
the holes or edges of slots) are of 
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Fig. 1. Comparative corrosion resistivity of 10 materials subjected to condensate from vent condenser of a deaerating feedwater heater 


12 16 20 24 28 0 4 8 2 16 20 24 286 32 36 40 





106 January, 1948—-POWER GENERATION—Chicago, Ili. 





















( 
d 
' 
] 
i 








iS- 


g) 
h- 
as 
at 


$s) 


oO 
' 


he 


Oo ® 
mre 





ater 








) WELDS instTeap oF 


“se 





\ 


MIDWEST 


REDUCING WELDING ELBOW 


One weld is eliminated when the Midwest 
Reducing Elbow is used to change both direc- 
tion and pipe size in a welded pipe line... you 
make only two welds instead of three. This 
exclusive Midwest Fitting takes the place of 
both a standard elbow and a reducer, as shown 
above. This saves time and money, produces a 
smoother, cleaner, better appearing job. In 
addition, the gradual reduction, smooth curve 
and absence of abrupt neck reduce turbulence. 
Insulation is also easier. 









ye St oa 
‘ 599 Shell Bldg 
a 426 First Sts 


MIDWEST REDUCING ELBOW 
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STANDARD ELBOW 


SAVES WELDING 
SAVES MONEY 
SAVES TIME 
REDUCES TURBULENCE 
IMPROVES APPEARANCE 
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All the advantages of Midwest Standard Elbows 
are to be found in Midwest Reducing Elbows 
. . . unusual dimensional accuracy, beneficial 
effect of working metal in compression, stress 
relieving, etc. Center-to-end dimensions are the 
same as for standard elbows with which they 
are interchangeable. 


This reducing elbow is one of many Midwest 
Welding Fittings designed to reduce the cost 
and improve the quality of welded piping. Write 
for Bulletin WF-41 for complete information. 


i MIDWEST WELDING FITTINGS IMPROVE 
DESIGN AND REDUCE PIPING COSTS 


— ss 


significance but cannot be gaged 
by weighing the entire tray. 


Visual inspection, however, revealed 
that air separating trays corrode at 
an insignificant rate as compared to 
heating trays. Thus, no pronounced 
difference was evident between any 
of the materials tested when fabri- 
cated as air-separating trays. For 
heating trays, the following was 
noted: 


1. Gray iron corrodes at a rate 
slightly higher than any of the 
other materials. 

. Parkerizing did not materially 
change the corrosion characteris- 
tics of the cast iron. 

Copper bearing and nitrited steels 
exhibited about the same corro- 
sion resistivity as cast iron. 


. Erosion, rather than corrosion, of 

aluminum trays was pronounced 
at the holes and rendered them 
obsolete in three years. 
Brass was also susceptible to ero- 
sion but not to the same extent 
as aluminum. The brass trays 
were discarded after about six 
years. 

. The glazing was removed from 
the tile trays after one year of 
operation. In some instances they 
cracked during operation. In gen- 
eral they required such careful 
handling as to be judged imprac- 
tical. 


Cadmium plating disappeared in 
one year of service. 
Sheet lead coatings blistered and 
peeled in the second year of oper- 
ation. 

. The alloyed cast irons showed no 
marked superiority over gray 
iron. 


From these observations, it was 
concluded that, on a service-per-dol- 
lar basis, gray iron is the - logical 
choice, recognizing that periodic re- 
placements will be necessary. 

Because of the field experiences 
(reviewed with respect to vent con- 
denser tubes) and because it is not 
always possible to get a recommen- 
dation as to materials for such serv- 
ice from equipment vendors, the 
tests reported here were conducted. 

For these tests, a special apparatus 
was designed so that wire specimens 
of different metallic compositions 
could be subjected to condensate 
drained from the vent condenser of 
a deaerating feedwater heater. The 
_ test technique embodied the principle 
of the NDHA corrosion tester. The 
results obtained are shown graphi- 
cally in Fig. 1. 

As a result of these tests, the tubes 
and tube sheets of about a dozen vent 
condensers are known to have been 
tinned. The oldest has been in serv- 
ice for 7 years and no failures have 
been reported. 

On the basis of the information 
presented up to now, it might be rea- 
soned that, while an important in- 
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crease in the temperature of soft 
waters would probably increase their 
corrosivities to the “severe” state, 
this might not hold true for hard 
waters because such a temperature 
increase would bring about the depo- 
sition of a calcium carbonate film 
that acts protectively. 

To check on this reasoning, Detroit 
city water from a domestic heater 
was led through the apparatus used 
in testing the condenser tube mate- 
rials. The results obtained are shown 
in Fig. 2. 

By comparing Figs. 1 and 2, it can 
be seen that the corrosion rate for 
the copper alloys in hot, hard water 
is about one-fifth that for the same 
materials exposed to condensate 
from a vent condenser. By compar- 
ing Fig. 2 with Table II, Part I, Oc- 
tober issue, it can be seen that, for 


steel, increasing the temperature of © 


hard water from the range of 40 to 
60 F to within the range of 120 to 
150 F increased the corrosion rate 
about eightfold. 


General Summary 
In virtually all engineering under- 
takings, it is axiomatic that design 
shall provide a maximum of service 
for a minimum investment. 
In the development of boiler feed- 
water processing systems, the fact is 


GEE Coiled wire specimens 


35 DAY TEST* 
Bessemer Steel 


[___] Straignt wire Specimens 


sometimes overlooked that first costs 
do not represent the ultimate cost. 
Clearly, the latter includes mainte- 
nance and unscheduled outages re- 
sulting from inadequately conditioned 
water, as well as the initial invest- 
ment. 

Moreover, maintenance of water 
treating equipment is not always 
pursued with the same degree of en- 
thusiasm as is accorded other major 
plant equipment. Thus there is no 
definite assurance that the limita- 
tions originated by corrosion will al- 
ways be found and corrected at an 
opportune time. 

For these reasons, it is felt that if 
a water treating system is to be well 
engineered, the materials specified 
should be chosen with a view of min- 
imizing maintenance as well as pre- 
venting important failures during the 
“normal” life of the plant. 

A reasonable “‘life expectancy” for 
such equipment is largely a matter 
of opinion. Even so, it seems reason- 
able to assume that it should be 
about equal to that of other major 
steam generating equipment. For the 
latter, some statisticians indicate an 
average life of about 28 years (7). 
See references, Part I. It is hoped 
that the criteria suggested in this 
paper will supply some of the infor- 
mation leading to such a result. 
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Fig. 2. Comparative corrosion resistivity of materials exposed to hot hard water 
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The only incrustation this Malayan miller knows about is 
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Importance of 


Proper Diesel Lubrication 


Fig. 1. An 8-cylinder Cooper-Bessemer super- 
charged stationary diesel engine. Bore 13 in., 


stroke 16 in. 


By THOMAS TRAIL 


T IS ESTIMATED that 10 billion 

gallons of fuel oil and 100 million 
gallons of lubricating oil are con- 
sumed by diesel engines in this coun- 
try each year. From these figures it 
can easily be seen that the use of this 
type of power is very extensive, and 
it is growing by leaps and bounds. 

@Miesel engines are built in an as- 
tonishing variety of types, sizes and 
styles, and ranging in capacities from 
a few horse power to as much as 
24,000 hp. 

For this reason, considerable con- 
fusion exists pertaining to the exact 
type of a particular engine. But this 
may be clarified in part by a bit of 
explanation. The true diesel engine, 
sometimes called the “full diesel’, is 
an engine that employs the heat of 
highly compressed air to ignite its 
fuel charge. Another class of oil 
burning engines is often referred to 
as “semi-diesel.” In this type ignition 
of the fuel charge is accomplished by 
auxiliary means such as_ electric 
spark or applied heat, somewhat simi- 
lar to the manner in which a gasoline 
engine operates. 

In this article we are primarily in- 
terested in larger slow speed diesels 
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Types of Diesel Engines in Use . . . New 


Versus Old Diesel Engines . . . What Are 
the Lubrication Problems in the Operation 


of Diesel Engines . . . Formation of Sludge 


in the speed range up to 500 rpm. 
However, diesel engines are built in 
two other general speed classifica- 
tions: from 500 to 1000 rpm, and 
above 1000 rpm. 

Diesel compression ratios in this 
country vary from approximately 
11:1 to as much as 19:1. The two 
general type classifications for diesel 
engines are the two-cycle and four- 
cycle types. In two-cycle operation, 
the fuel charge fires once in each 
cylinder at each revolution of the 
crankshaft. This means that on the 
down stroke of the piston the fuel 
charge is fired and the burned gases 
are expelled through exhaust ports 
in the wall of the cylinder. On the 
up stroke, fresh air, that entered the 
cylinder through intake ports in the 
cylinder walls, is compressed by the 
piston to the degree that it will ignite 
the fuel charge when it is sprayed 
into the cylinder. 

In the four-cycle engine the fuel 
charge fires only once in each cyl- 
inder for every two revolutions of the 
crankshaft. Thus on the first down 
power stroke the fuel charge is fired. 
On the first up stroke the burned 
gases are expelled from the cylinder 


. . . Dust, Its Effect on Diesel Operation 
. . . Factors Involved in the Operation of 
the Lubrication System and maintenance 


through the open exhaust valve. On 
the second down stroke fresh air is 
pulled into the cylinder through the 
open inlet valve. And on the second 
up stroke the air is compressed to 
ignition temperature to fire the fuel 
charge when it is sprayed into the 
cylinder. 

To add to the complexity of diesel 
engine types they are further sub- 
divided into solid injection and air 
injection; crosshead, trunk - piston, 
double- acting and opposed - piston 
styles; number of cylinders; and open 
combustion chamber, pre-combustion 
chamber, ante-combustion chamber, 
and separate combustion chamber 
types. 

If the engine in question is new 
it can be assumed that everything is 
in efficient operating order, and the 
only problem then is to take care of 
the engine in such a manner as to 
insure a continuance of this condition 
as long as_ possible. 

But where the engine under con- 
sideration has been operating for 
some time and it is not known just 
what the condition of its parts may 
be, nor whether the various functions 
are being carried out as they were 
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designed to be, the logical step is to 
first have a complete checkup made 
of the engine. Oil companies are in a 
position to furnish the necessary tech- 
nical skill and instruments to carry 
out this task and it is well to take 
advantage of this service. These tests 
will accurately determine, for each 
cylinder, the peak pressure, the horse 
power output, the compression end 
pressure, the condition of the fuel 
nozzles, piston and ring wear, the 
injection timing, and the analysis of 
the exhaust gas. By means of modern 
testing equipment, the task of testing 
a 10-cylinder engine has been cut 
from days down to hours. A 10- 
cylinder 3000 hp engine can be com- 
pletely analyzed in four hours. 

When a diesel engine is in good 
operating condition, this is the ideal 
time to have a lubrication require- 
ments checkup made by a competent 
lubrication engineer. The services of 
such a specialist may readily be ob- 
tained from any one of a number of 
oil companies. The lubrication engi- 
neer will make an exhaustive analysis 
of the operating functions of the en- 
gine and thus will be able to intelli- 
gently advise the kind of lubricants 
best suited to the engine’s require- 
ments. 

In the case of a diesel engine that 
is in good operating condition but 
which is displaying symptoms of 
trouble or of approaching operation 
difficulties, a good lubrication engi- 
neer should be called in before the 
engine has had time to develop seri- 
ous troubles. He will then be able to 
diagnose the prevailing conditions 
and make recommendations for cur- 
ing the trouble. 

This procedure should be followed 
whenever any unfavorable operation- 
al conditions are observed. In some 
instances it may require experimenta- 
tion with various types of lubricants 
before one will be proven the best 
type to cope with a particular prob- 
blem or condition. Due to the com- 
plexity of diesel engine lubrication 
requirements, one should not become 
discouraged at failure to achieve 


quick results in overcoming a particu- 
lar problem. Sufficient time should 
be allowed for a thorough study and 
analysis so that the root of the 
trouble may be found and any con- 
tributory conditions located at the 
same time. 


What Are the Lubrication Problems 


While it is important to avail 
oneself of the services of expert lubri- 
cation technicians in deciding the 
types of lubricants best suited for a 
diesel engine, it is also important 


that the operator have a clear under-_ 


standing of the lubrication problems 
of such an engine, and that he have 
a sufficient knowledge of symptoms 
to diagnose unsatisfactory operating 
conditions before trouble occurs. 

Internal combustion engines are 
sensitive to excessive wear of pistons, 
piston rings and cylinder liners. The 
piston rings are made of softer metal 
than the cylinder liners in order to 
concentrate wear on the less costly 
rings. However, cylinder wear of ap- 
proximately four thousandths of an 
inch per thousand hours of operation 
is usually considered normal. 

Symptoms of excessive cylinder 
wear include smoky exhaust, accom- 
panied by an acrid odor. This condi- 
tion is usually accompanied by high 
consumption of fuel and lubricating 
oil, and may also involve loss of 
power. However, a faulty exhaust 
may also indicate trouble. Other 
symptoms of excessive cylinder and 
piston wear may be audible blow-by, 
crankcase dilution and noisy opera- 
tion. 

Piston rings must have constant 
motion, both vertically and horizon- 
tally, within the piston ring groove. 
If excessive cylinder wear occurs dur- 
ing engine operation, the minute 
metal particles that are rubbed off 
will form a binder that, when mixed 
with carbon from unburned fuel and 
partially burned lubricating oil, will 
produce a sticky deposit which will 
cause piston ring sticking. 

If the fuel injector is worn, dis- 
torted or clogged, this also may have 
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Fig. 2. An 8-cylinder, 3200 bhp Nordberg diesel engine using a motor-driven scavenging 
lower 





a detrimental effect on the piston 
rings. A worn dnjector may permit 
leakage of fuel into the cylinder, thus 
causing improper combustion or 
washing away of the lubricating film 
from the cylinder wall. Cylinder wash 
can result in ring sticking. 

If the injector fails to seat prop- 
erly, small drops of fuel oil adhering 
to the injector nozzle may only par- 
tially burn and cause carbonization 
of the injector nozzle, thus resulting 
in smoky exhaust. 

Tests show that one faulty injector 
out of six can put 25 per cent more 
soot into the lubricating oil than can 
all six injectors togethers when work- 
ing properly. 

Injectors should be replaced when 
they have reached the end of their 
usefulness to prevent injector failure 
and possible detrimental results. Ex- 
cessive injector wear may be caused 
by grit or dirt in the fuel oil. To elim- 
inate such difficulties it is important 
to keep fuel oil clean while in storage, 
and to maintain the fuel oil filters in 
good operating condition. 


Bearing Materials 


Due to improved bearing materials 
and designs, the problem of bearing 
failure is relatively slight. However, 
clogging of lubricant passages and 
lines can prevent lubrication of bear- 
ings and result in their damage or de- 
struction and must be guarded 
against. 

The contamination of the lubri- 
cating oil from inside and outside 
causes can have detrimental effects on 
the engine. Inside contaminants in- 
clude carbon, water, dilution, acids 
and metallic particles. Outside con- 
taminants include dust, dirt and other 
foreign material. 

The causes and effects of oil con- 
tamination form a circle of events 
that renders diagnosis sometimes dif- 
ficult. For instance, where excessive 
carbon has caused stuck rings, if the 
carbon is formed first, it may be de- 
posited behind piston rings and work 
its way into the lubricating oil. When 
the oil is subjected to high tempera- 
tures and the oxidizing effect of the 
air, sludge is formed. This will accel- 
erate ring sticking and this may re- 
sult in scored cylinders. 

If, on the other hand, cylinder scor- 
ing occurred first, excessive blow-by 
would follow. This would form exces- 
sive carbon around the rings, due to 
excessive heat, thus causing ring 
sticking. 

In this way, any one of the inside 
contaminants formed in used lubri- 
cating oils may start this circle of 
troubles, and once started, it usually 
leads to complete engine failure un- 
less noted and corrected by the op- 
erator. 


Formation of Sludge 


Low temperature sludge forms 
mostly in engines in which water and 
other contaminants are present in the 
crankcase oil. Such sludge can build 
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up to a considerable depth on the 
crankcase sidewalls, inside oil coolers, 
or-on any other engine surface ex- 
posed to moderate or low atmos- 
pheric temperatures. 

In order to minimize low tempera- 
ture sludge it is important that the 
jacket water temperature be at least 
75 F when the engine is started. It 
is also desirable to warm up the en- 
gine before putting a load on it. 

High temperature sludge differs 
from low temperature sludge in that 
it is composed of crankcase oil thick- 
ened with oxidation and thermal de- 
composition products. The oil will 
contain carbon, resulting from incom- 
plete combustion of both fuel and lu- 
bricating oil in the combustion cham- 
ber. This carbon has reached the 
crankcase through the action of the 
piston rings or by blow-by, or both. 

The oxidation and thermal decom- 
position products in the crankcase oil 
may appear as fine solids difficult to 
filter out, or as small granules re- 
sembling coffee grounds. 

The theory is held in some quarters 
that most of such granules are formed 
as a result of adding fresh oil, low 
in solvent power, to oxidized oil, 
either as make-up oil or when the 
crankcase oil is changed. It is be- 
lieved that the addition of fresh oil to 
the used oil, even the quantity that 
usually remains in the engine after 
draining the system, will form sludges 
if the used oil is oxidized. These 
sludges then change into the hard 
granules on being exposed to further 
heating. These granules might on oc- 
casion plug the crankshaft oil pas- 
sages or the oil lines and oil screens, 
either of which can cause bearing 
failure. 


Effect of Dust 

In order to minimize the quantity 
of dust that reaches the interior of 
the engine, proper precautions should 
be taken to filter out as much of this 
dust as is possible. Dust is very detri- 
mental to any type of diesel engine, 
but is even more damaging to two- 
cycle engines than to the four-cycle 
type. 

In engines where ring sticking or 
“varnish” is a problem, special lubri- 
cating oils, known as “heavy duty” 
oils, have been used with some degree 
of success for power cylinder lubri- 
cation. These oils usually prove detri- 
mental, though, if used as a crankcase 
lubricant in large stationary engines. 
However, where oil temperatures in 
engines run abnormally high (190 F 
and over), such oils have been em- 
‘ployed as crankcase lubricants by op- 
erators fully acquainted with their 
advantages and disadvantages in such 
applications. 

“Heavy duty” oils are oils contain- 
ing special chemicals called additives. 
These chemicals are intended to im- 
prove the oxidation resistance of the 
oil and give it special cleansing qual- 
ities. 

Too much reliance should not be 
placed on the oil conditioning equip- 
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ment of large diesel engines. These 
are excellent for their purpose, but 
it will prove more profitable if the 
oil be checked at set intervals of 
about three months of operation. This 
work should be entrusted to a com- 
petent laboratory to determine the 
presence of oxidation products, solids, 
water, fuel, etc. In this way, it can 
be ascertained when the oil becomes 
unfit for further use under the pre- 
vailing operating conditions. 

On diesel engines employing air 
injection compressors, specially com- 
pounded oils for air compressor lubri- 
cation should be used to lubricate the 
compressors. Such oils must have 
high oxidation resistance and leave a 
minimum of carbon deposit. The rea- 
son for this is that usually some of 
the water that condenses from the air 
between compfession stages is picked 
up by the air and carried into one or 
another of the compressor cylinders 
following intercooling. This water has 
an adverse effect on lubrication and 
can also cause rusting of the valves, 
cylinders, piston rings, pistons, etc. 


Effect of Excessive Clearance 

Excessive clearances in the main, 
connecting rod and camshaft bear- 
ings is a major cause of high oil con- 
sumption in an engine with pressure 
lubrication. These bearing clearances 
serve as metering devices to control 
oil flow and provide balanced lubri- 
cation for the entire engine. If the 
bearings pass too much oil, an exces- 
sive amount may reach the cylinder 
walls. There, despite the efforts of 
the piston rings, the oil is likely to 
reach the combustion chamber where 
it dilutes the combustible charge, 
causes carbon deposit and produces 
smoke. 

It should be remembered that cor- 
rect oil pressure does not always in- 
dicate a satisfactory bearing condi- 
tion throughout the engine. 

It is highly important that all parts 
of the lubrication system of an en- 
gine function properly. This means 
that the oil pump or pumps must do 
their work satisfactorily in order to 
insure an adequate supply of oil at 
all times while the engine is running. 
The filters, coolers and any other oil 
conditioning equipment must keep the 
lubricant in good clean condition. And 
any auxiliary oil feeding devices must 
be reliable and kept properly adjusted 
so that they will furnish exactly the 
proper quantity of lubricant required 
for each application. Failure to main- 
tain the lubrication system in satis- 
factory operating condition may re- 
sult in serious bearing or other dam- 
age. 

Often certain clues are helpful in 
pointing to the cause of lubrication 
difficulties. Carbon deposits form most 
rapidly in the combustion chamber 
and on the under side of the piston 
heads. From these locations it flakes 
off and finds its way into the lubri- 
cating oil, thus helping to speed up 
the formation of sludge. 

Water produced by combustion and 
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condensation, when present in exces- 
sive quantities, will be indicated by 
the rapid formation of sludge. 

Thinning of the lubricant, accom- 
panied by high consumption of the 
lubricating oil, indicates fuel dilution. 
If this condition is not immediately 
remedied, loss of engine power and 
mechanical damage will result. 

If highly polished engine parts 
show corrosion, it ‘is an indication of 
the presence of acid formation in 
dangerous quantities. This condition 
is generally caused by a combustion 
of water with the acidic content of 
partially burned fuel. 

Excessive quantities of metallic 
particles found in the lubricating oil 
indicate rapid wear of pistons, rings, 
cylinders and bearings. Such metallic 
particles contribute to excessive abra- 
sive wear and sludge formation. 

Sludge is the most dangerous en- 
emy of the engine. It will jam piston 
rings, clog injectors, accelerate car- 
bon formation, and restrict or even 
close oil lines, thus leading ultimately 
to lubricating system failure and 
hence the engine. 

Loss of power, high fuel and lubri- 
cant consumption, injector clogging, 
noisy operation, and smoky exhaust 
indicate piston ring sticking. Such a 
condition rapidly increases cylinder 
wear and, if neglected, will finally re- 
sult in serious damage. 

By checking compression pressures 
it is possible to detect excessive cyl- 
inder wear. Where an_ excessive 
amount of fuel is present in the com- 
bustion chamber, cylinder wear will 
increase rapidly. 

Excessive engine vibration, uneven 
firing and smoky exhaust point to in- 
jector clogging. Injector clogging may 
also be indicated by a sudden rise in 
the exhaust temperature, as recorded 
by a pyrometer. 

A knocking noise will warn of ex- 
cessive bearing wear. As the wear 
increases the noise will grow louder. 
Low oil pump pressure is an indica- 
tion to the operator of this condition, 
providing the lubricating oil is of the 
proper viscosity. Such a warning 
should be heeded immediately be- 
cause it may lead to a bearing failure, 
resulting in a broken connecting rod 
or crankshaft. Such an occurrence 
will totally wreck a running engine. 

The remarkable efficiency of the 
diesel engine (35 per cent as com- 
pared with 25 per cent for the gaso- 
line engine and 10 per cent for the 
steam engine) can only be retained 
by proper operation, care and main- 
tenance. Any neglect of these matters 
will result in loss of efficiency and 
needless wear, very costly items in 
the case of a large engine. Since 
faulty lubrication can be a major 
cause of excessive engine wear, it is 
extremely important that every effort 
be made to insure proper and ade- 
quate lubrication. And any question 
that perplexes the operator of a diesel 
concerning lubrication should be im- 
mediately referred to a diesel lubri- 
cation engineer. 
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HE ELECTRICAL conduc- 

tivity method of measuring the 
amount of dissolved solids present 
in boiler water assumes that all con- 
stituents have approximately equal 
specific conductances. To make this 
assumption valid, the sodium hydrox- 
ide and sodium carbonate normally 
present in the boiler water must be 
converted to salts having conduc- 
tances similar to the other compo- 
nents. The usual standard procedure 
employs a solution of strong sulphuric 
acid for this purpose. Unavoidably, 
some accidents may occur in the han- 
diing of this strong acid. For this 
reason alone analytical procedures 
for plant testing work avoid the in- 
clusion of strong acid reagents wher- 
ever possible. The sulphuric acid 
procedure gives accurate results only 
when exactly the required amount of 
acid is used in the boiler water sam- 
ple. Because errors of large magni- 
tude may be introduced merely by 
adding too little or too much sul- 
phuric acid, a method requiring less 
skillful technique would be desirable. 
In fact, the addition of a constant 
amount of a harmless reagent would 
greatly simplify the complete test 
procedure for the measurement of 
dissolved solids. 

It has been proposed that any one 
of several weak organic acids might 
be used to good advantage in place 
of sulphuric acid’. These weak or- 
ganic acids have extremely low spe- 
cific conductances and_ therefore 
would not imtroduce an error into the 
dissolved solids reading even though 
they were added in excess to every 
sample. One particular weak organic 
acid, gallic acid, has been proposed 
as a substitute for sulphuric acid’. 
The addition of an excess of gallic 
acid or one of the other weak organic 
acids suitable for this purpose elim- 
inates the need for exact neutraliza- 





1 Private Communication, Industrial In- 
2 Combustion, May, 1945, page 35. 
struments, Inc., June, 1946. 
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Aspirin Cures ONE Water Testing 


Headache 


By R. S. WISE and R. S. ROBERTSON 
National Aluminate Corporation 


Aspirin tablets have been found to be an excellent sub- 
stitute for the strong acid reagents now used in the 
electrical conductivity method for dissolved solids test- 
ing of boiler feedwater. Aspirin is actually a very weak 
organic acid, in tablet form, with each tablet containing 
a convenient amount of acid; thus eliminating the dan- 
ger involved in handling strong acid solutions or the 


necessity of accurately measuring a powdered material 


tion of the sample in making the dis- 
solved solids test. Most of the weak 
organic acids that would be suitable 
for this purpose exist as powder or 
crystals of limited solubility in water. 
The use of these materials in powder 
form necessitates some measuring de- 
vice which may or may not be suffi- 
ciently accurate for the purpose. In 
addition, the stability of a number of 
weak organic acids may be question- 
able, some of them being subject to 
oxidation or other chemical reaction. 
Since the weak organic acids are not 
widely used as chemical reagents, 
some difficulty may be experienced in 
obtaining the powdered or crystalline 
material at all. Also the required ma- 
terial may not be readily available in 
the desired purity. 


Aspirin—A Weak Acid in Tablet Form 


If it were possible to use a weak 
organic acid in tablet form, with each 
tablet containing a convenient amount 
of acid, this would eliminate the ne- 


‘cessity of handling and measuring a 


powdered material. If such a tablet, 
in addition, had known stability, pur- 
ity, and availability characteristics, it 
would make this tablet even better 
for application to the dissolved solids 
test. Aspirin tablets meet these re- 
quirements exactly. Ordinarily we do 
not think of aspirin or acetylsalicylic 
acid in the light of its acidic nature. 
Actually this material is a very weak 
organic acid. Aspirin or acetylsalicylic 
acid tablets have been tested thor- 
oughly in our laboratory and have 
been found admirably suited for use 
in this analytical procedure. 

A number of different brands of one 
grain and five grain tablets have been 
tested and most of the various brands 
give satisfactory results for this pur- 
pose. Of course, no pharmaceutical 
tests were made on the tablets. For 
our purposes, all of the standard 
brands exhibited high purity and uni- 
formity. Five grain tablets marketed 


by Sterling (Bayer), Medical Supply, 
Reed Products, Squibb, Stineway, and 
Plough (St. Joseph) were all found 
to give good results. One grain tab- 
lets marketed by Eli Lilly, Parke 
Davis, and Upjohn all showed the de- 
sired characteristics for this test. 


Conductivity Measurement 


Several different types of electrical 
conductivity measuring instruments 
are available for dissolved solids test- 
ing of boiler water. Some of these 
instruments give the conductivity 
readings expressed in microhms, and 
the results thus expressed are con- 
verted to grains per gallon or parts 
per million by application of an arith- 
metic conversion factor. The instru- 
ment used in this investigation is a 
Nalcometer of a bridge circuit type. 
This instrument also measures con- 
ductivity, but gives readings direct in 
grains per gallon or parts per million 
without the need for a conversion fac- 
tor. Direct reading instruments of 
this type calibrated for the sulphuric 
acid procedure would require recali- 
bration for any weak acid procedure. 
The sodium salt of any of these weak 
organic acids has a lower specific con- 
ductance than sodium sulphate. Con- 
sequently, substituting gallic acid or 
aspirin fer the sulphuric acid would 
give low dissolved solids readings on 
an instrument calibrated for use with 
the sulphuric acid procedure. For 
maximum accuracy in the dissolved 
solids test, a direct reading instru- 
ment such as a Nalcometer should 
be recalibrated on the basis of gravi- 
metric dissolved solids determination 
on a sample of boiler water from the 
particular plant in which the instru- 
ment is used. 

The exact analytical procedure best 
suited for aspirin neutralization of the 
boiler water sample prior to conduc- 
tivity test depends somewhat upon 
the size of sample normally used and 
the range of boiler water alkalinity 
encountered. As shown in the graph 
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This new\FISH development 
eliminates. entirely the problem 
of loosened Valve Seat Rings 


In many applications whexe high pressure drops, high 
temperature, selective corrdgion, heating and codling 
are encountered, it has been\found that welding i 
seat rings or laying hard facing,material directly on 
valve body seating surfaces overcomes the difficul- 
ties of loosened rings. 


Additionally the placement of hardened\material such 
as “Stellite alloy’* directly on body seat surfaces re- 
sults in a valve which is far more resistant to wire 
drawing (erosion wear) than that obtained fram nor- 
mal standard stainless steel trims so popularly \ysed. 


FISHER is now prepared to offer you this outstanding 
advancement in control valve construction in the fol- 
lowing cast steel bodies: 
DOUBLE PORTED CONTROL VALVES—SIZE 
2" TO 6” INCLUSIVE 
SINGLE SEATED CONTROL VALVES—SIZE 
1” TO 6” INCLUSIVE 


Write today for Bulletin R-2 


* The word “Stellite” distinguishes the product of Haynes Stellite Company. 


FISHER GOVERNOR COMPANY 


1042 FISHER BUILDING 
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Graph showing the relation between conductivity reading and grains of aspirin added 
for boiler water sample of unusually high alkalinity 


below, a boiler water of unusually 
high alkalinity was tested with the 
addition of increasing amounts of as- 
pirin tablets. The conductivity read- 
ing expressed as grains per gallon 
dissolved solids was found to be 400 
grains per gallon with no neutraliza- 
tion. When aspirin had been added in 
sufficient quantities to convert all of 


the sodium hydroxide and sodium 
carbonate into salts of lower specific 
conductances, the dissolved solids 
reading, 185.0 grains per gallon, re- 
mained constant even with consider- 
able excess aspirin present. The sam- 
ple used in this case was 90 ml. This 
example illustrates that for this size 
sample, a single five grain tablet 


would be adequate if the sample did 
not contain more than 60 grains per 
gallon (1,000 parts per million) phe- 
nolphthalein alkalinity. 


Testing Procedures 

Two alternate procedures are sug- 
gested using aspirin or acetylsalicylic 
acid tablets. The first procedure is 
for large samples with high alkalin- 
ity; the second for smaller samples 
or lower alkalinity. 

Procedure No. 1: Size sample—60 
to 100 ml. with phenolphthalein al- 
kalinity between 15 and 60 grains per 
gallon (255 to 1,000 ppm). 

(A) Add two drops phenolphthalein 
indicator to sample. 

(B) Add one five grain tablet to 
the sample. 

(C) Take reading with Nalcometer 
or other electrical conductivity instru- 
ment after three minutes or after 
phenolphthalein pink color disap- 
pears. 

Procedure No. 2. Size sample—30 
ml. to 60 ml. with greater than 15.0 
grains per gallon phenolphthalein al- 
kalinity; size sample—60 to 100 ml. 
with phenolphthalein alkalinity less 
than 15 grains per gallon (255 parts 
per million). 

(A) Add two drops phenolphthalein 
indicator to the sample. 

(B) Add two one grain tablets to 
the sample. 

(C) Take reading with Nalcometer 
or other electrical conductivity instru- 
ment after three minutes or after 
phenolphthalein pink color disap- 
pears. 





Operating Data 


on a Dual-Fuel Diesel 


Method of operation and data on operating economies of a dual- 
fuel Diesel in the oil fields is given in this recently-released report 
. . . Step-by-step starting and operation of the engine is explained 


WO INDEPENDENT develop- 
ments in the design of Diesel en- 
_gines have widened the application of 
this engine. Combined in one engine 
recently by The National Supply 
Company, Superior Engine Division, 
both turbo-supercharging and dual- 
fuel operation have now been applied 
successfully. 
Dual-fuel engines, a number of 
which have been operated in Texas 
and Wyoming permit a long needed 
flexibility of engine operation on 
either oil or gas. These engines are 
convertible from one fuel to the 
other by the movement of a single 
lever while the engine is running. 


Their use avoids the common prac- 
tices of (1) stocking two engines for 
the same service or (2) of moving 
and storing conversion accessories, 
which require considerable time and 
labor to convert Diesel engine to 
a spark-ignition gas engine or the 
reverse, when fuel conditions require. 

An important advantage of this 
dual-fuel engine design is that the 


‘necessary -accessories can be added 


at any time to this company’s Diesels 
already in service. They add about 
10 per cent to the cost of new engines 
and the weight added is negligible. 
Supercharging increases the power 
output of. a Diesel engine as much as 


60 per cent or more with only about 
15 per cent increase in weight. The 


Fig. 1. Controls and rocker assemblies of 
the PTDS-8 supercharged dual-fuel engine, 
showing starting air valve (B), control lever 
(C), eccentric bushed rocker (L), and its 
actuating hydraulic cylinder (M) 
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Cochrane has long been demonstrating, for public utilities and 
industrial plants of all sizes, its ability to solue unusual problems 
involving space, volume, heat balance, water conditions and other 
limiting factors affecting deaerating and softening equipment. 
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COCHRANE CORPORATION: 3123 N. !7th STREET- PHILADELPHIA 32, PA. 
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weight per horsepower is reduced 40 
per cent. 

Field tests of a turbo-supercharged, 
dual-fuel engine drilling in a Cali- 
fornia oil field demonstrated the flexi- 
bility and fast getaway of the engine 
under actual drilling conditions. The 
engine responded quickly to the throt- 
tle with either heavy load or empty 
blocks, the turbo-charger introducing 
no lag in rig performance. Antic- 
ipated fuel economies of dual-fuel 
operation were shown, exceeding at 
full load the well known high effi- 
ciency of the straight Diesel engine. 

Supercharging increased engine 
power with only slight increase in 
cylinder pressure and negligible in- 
creases in crankshaft and connecting 
rod bearing pressures. This is because 
higher average pressure is maintained 
during the power stroke. Little more 
cooling capacity is required because 
considerable heat is dissipated by the 
scavenging air. 

Superior engines are supercharged 
by the Elliott-Buchi turbocharger, 
which consists of a gas turbine oper- 
ated by engine exhaust gas on its way 


of oil as a pilot fuel for igniting the 
gas. 

A fixed quantity of pilot oil, equiva- 
lent to 10 to 15 per cent of the full 
load oil consumption, must be used 
under the conditions of intermittent 
operation of drilling engines, although 


under pressure to the manifold (A). 
While the engine is starting the gas 
valve (H) is closed and the hydrauli- 
cally actuated eccentric bushing (L) 
disengages cam control of the air 
check valve (F), allowing it to act 
simply as a spring loaded check valve. 
High air pressure forces the air tim- 
ing valve (D) down against the cam 
shaft to time admission of starting 
air to the cylinder. 

After the engine is started, the con- 
trol lever (C) is moved to an inter- 
mediate position which prevents both 
starting air and gas from entering the 
manifold, and the engine operates on 
oil. 

If dual-fuel operation is desired, the 
control lever (C) is moved farther 
to open oil valve (N) which actuates 
the hydraulic cylinders (J and M) on 
gas admission valve (H) and eccen- 
tric bushing (L). Gas is then ad- 
mitted to the starting air manifold 
where it is controlled by butterfly 
(K) and injection valve (F). The air 
timing valve (D) remains open be- 
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bustion air to engine cylinders at a 
pressure greater than that of the 
atmosphere. Speed and output of the 
turbocharger vary automatically with 
engine speed and load, or both, mak- 
ing control equipment unnecessary. 

In Dr. Diesel’s original patents the 
burning of liquid, gaseous and even 
solid fuels on the more efficient high 
compression cycle was considered. 
The dual-fuel engine was developed 
in Europe several years ago when 
_ liquid fuels became scarce and com- 
bustible by-products gases were avail- 
able. Variable availability and fiuc- 
tuating prices of fuels have influenced 
the development of dual-fuel engines 
in the United States. 

It has been demonstrated that gas 
alone does not ignite regularly at the 
compression pressures and _ corre- 
sponding ignition temperatures in 
conventional Diesel engines. Conse- 
quently in gas operation it is neces- 
sary to burn also a small proportion 
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lesser amounts can be used under 
laboratory conditions of operation. 
The actual ratio of gas to oil varies 
with engine load. Thus gas consump- 
tion may vary from a few per cent 
at idling loads to about 87 per cent of 
the total fuel at full load. 

The problem of introducing gaseous 
fuel into a supercharged dual-fuel 
engine, created by scavenging at the 
end of the exhaust stroke, was solved 
by a novel gas-injection system. In 
this system, shown diagrammatically 
in Fig. 2, the starting air check valve 
for dual-fuel engine operation is used 
for injection of gaseous fuel. This 
makes the heads of straight diesel 
and dual-fuel engines interchange- 
able. 

To start the engine the control 
lever (C) in Fig. 2 is thrown to start- 
ing position. This admits starting air 


cause the gas pressure is not suffi- 
cient to force it down on the cam 
against its spring. 

The fuel consumption of the super- 
charged dual-fuel engine as compared 
with the straight supercharged Diesel 
and conventional spark-ignition gas 
engine is shown graphically in Fig. 3. 

The dual-fuel engine is even more 
economical than the straight diesel 
at loads greater than 75 per cent of 
full load,.and at full load this saving 
amounts to about 17 per cent. It is 
interesting from a.technical point of 
view that the relatively high percent- 
age of pilot oil results in better 
economy than when minimum pilot 
fuel is used under controlled condi- 
tions. The comparison of exhaust 
temperatures in Fig. 3 is also signif- 
icant. 
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National Fuels Conference 


Tenth of joint conferences held annually by committees of the ASME 
and AIME . . . Cincinnati meeting October 20 and 21 featured coal 
mining and preparation problems, underground gasification, air pollu- 
tion, and a symposium on operation of small coal-fired boiler plants 


NDER the joint sponsorship of 

the Fuels Division of the Amer- 
can Society of Mechanical Engineers 
and the Coal Division of the Amer- 
ican Institute of Mining and Metal- 
lurgical Engineers, the 10th National 
Fuels Conference was held in Cin- 
cinnati, Ohio, October 20 and 21. 

In the paper entitled “Stability of 
the Atmosphere and Its Influence on 
Air Pollution” by Henry F. Hebley 
who has investigated the sources of 
atmospheric pollution, principally in 
the city of Pittsburgh and vicinity, 
pointed to some of the influences that 
are exerted on this problem of atmos- 
pheric pollution, stating that the in- 
dustrial area of Pittsburgh, Pa., has 
been a dominant center for the pro- 
duction of iron and steel for over 100 
years. In addition the type of manu- 
facture carried out in this- area is 
predominantly dependent on thermal 
energy—heat. That energy is supplied 
from coke and coal produced in the 
vicinity of Pittsburgh. No matter 
what adventures the gases of combus- 
tion experience as they pass through 
the various processes, ultimately the 
spent gases are discharged through 
chimneys to the atmosphere. Form- 
ing a portion of those gases of com- 
bustion are quantities of the oxides 
of sulphur and nitrogen, both of which 
incidentally are colorless gases. 

The very advantages which the 
Pittsburgh area offers to industry are 
accompanied by difficulties of to- 
pography associated with the steep 
valleys of the Allegheny, the Monon- 
gahela, the Youghiogheny and the 
Ohio Rivers. These are natural con- 
ditions and create local climatic situa- 
tions affecting air pollution that bear 
earnest consideration. Such conditions 
have been augmented by human ac- 
tivities through the location of rail 
and water transportation, practically 
at the river level, together with the 
concentration of industry within the 
confines of the narrow steep valleys. 
It will be noted that the steep valleys 
around Pittsburgh form convenient 
conduits through which the atmos- 
pheric pollution may flow by air drain- 
age from the numerous industrial 
centers situated in this Ohio River 
drainage area. 

In such broken terrain with steep 
hills and valleys running in many di- 
rections, local air movements in the 
lower layers are extremely complex. 
At the higher levels there are for the 
most part wind movements with a 
westerly component. These great west- 
erly air movements are very steady. 
However, under such local interfer- 
ence of terrain the disturbing influ- 
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ences are very great when compared 
to those encountered in the cities of 
the plains. 

Superimposed on these local fluc- 
tuations are the steady air flows down 
the tributary valleys into the main 
valleys of the Monongahela, Alle- 
gheny and Ohio Rivers. This condi- 
tion is known as the air drainage sys- 
tem and, provided weather conditions 
are conducive, cooled air will flow 
into the system from as far afield as 
Morgantown, W. Va., on the Monon- 
gahela, New Kensington on the Alle- 
gheny or New Castle on the Beaver 
River. 

In any study of the problem of at- 
mospheric pollution, Mr. Hebley con- 
tends, the influences of the turbulence 
and stability of the air are of para- 
mount importance. These conditions 
are related to the general air drainage 
movement; but some of the local fac- 
tors and terrain exert effects that 
greatly modify the final results. 

The whole question of atmospheric 
pollution and condition of moisture in 
the natural atmosphere was discussed 
in detail and the author came to the 
conclusion that there can exist a daily 
cycle of air conditions over a highly 
industrialized area in which topogra- 
phy, locations and seasons combine to 
create polluted atmospheric condi- 
tions, provided large scale weather 
phenomena favor it. 

In the paper by Hans Neuberger 
of the Pennsylvania State College, en- 
titled “Sifinificance of Condensation 
Nuclei in Atmospheric Pollution,” it 
was pointed out that the properties of 
two types of aerosol, namely dust and 
condensation nuclei, figure promi- 
nently in the problem of air pollution. 
Predominance of natural in contrast 
to man-made sources of atmospheric 
pollution in general, and the physical 
effect of nuclei in particular, indicates 
that the suspensions are an integral 
part of the atmosphere. The relative 
importance of dust and nuclei with 
respect to concentration, distribution, 
persistence, physico-chemical and bio- 
logical effects was weighed by the 
author. He discussed in scientific 
terms such topics as the atmospheric 
constitutents, dust, condensation, nu- 
clei, the chemical nature of condensa- 
tion nuclei, the source of nuclei, the 
physical properties of nuclei, compari- 
son between the two types of aerosol, 
and in conclusion stated that in gen- 
eral this field offers as yet untouched 
opportunities for the physiologist, 
physician, bacteriologist, epidemiolo- 
gist, physicist, chemist, meteorologist, 
and engineer to combine their knowl- 
edge and skill in fundamental research 
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on the biological effects of atmos- 
pheric pollution. 

One of the interesting features of 
the meeting was the presentation of a 
paper on Underground Gasification at 
Gorgas, Ala., prepared by M. H. Fies, 
consulting engineer and manager of 
coal operations for the Alabama Power 
Co., and W. C. Schroeder, chief of the 
office of synthetic liquid fuels of the 
U. S. Bureau of Mines. This paper 
discussed the history of this experi- 
ment in the gasification of fuel under- 
ground, described the methods used 
for the selection and preparation of 
the site and the operation procedure. 
It gave the results of their examina- 
tion after the experiment had been 
concluded and the following conclu- 
sions were drawn from this first pre- 
liminary experiment: Combustion can 
be maintained without difficulty and 
in a passage of about 300 ft, or con- 
siderably less, practically all oxygen 
is consumed. This indicates turbulence 
in the gas stream which brings all 
parts of it into contact with the com- 
bustible material. Coking precedes 
actual combustion and produces a 
coke bed that should be very satisfac- 
tory for producer or water gas opera- 
tion providing the oxygen and steam 
can be forced through this bed. 

This experiment, the authors be- 
lieve, shows that coal can be burned 
and gasified completely underground 
with little or no loss of combustible 
material. 

In this experiment it is doubtful if 
high enough temperatures or a suf- 
ficient area of high temperatures were 
obtained to secure gas of maximum 
heat content. 

The roof will fall (in this case) fol- 
lowing combustion of the coke. This 
does not stop the flow of air or com- 
bustion but it does increase the back 
pressure on the blower. 

In regard to future experimentation, 
it was stated that in future experi- 
mentation it is evident that difficulties 
such as encountered here can be pre- 
vented by working under much deeper 
cover and far enough from the out- 
crop to eliminate all possible leaks. 
The necessary distances can now be 
predicted quite accurately from this 
first underground work. To secure 
high flow of air and increased tem- 
perature the blower should have 
considerably increased capacity and 
should be capable of operation up to 
about 2 or 3 atmospheres pressure. 


Small Power Plants 


The careful operation of small power 
plants during the last war period re- 
sulted in bringing about improved 
technique both as to burner and boiler 
operation, as well as to fuel purchas- 
ing and planning, said C. A. Reed in 
his discussion of the problem, The 
Relation of Fuel to Proper Equipment 
Operation. A wider variety of coals— 
both as to size and quality, is now 
known to be economically useful. 
Novel equipment had to be_ built 


(Continued on page 124) 
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he modern Troy- 

Engberg Steam 
Engine is designed to extract the power from the steam you produce 
before it passes, with little loss in heating value, into your heating or 
processing cycles. The steam engine acts as a reducing valve but it’s 
a reducing valve that generates power or drives equipment and then 
exhausts most of the heat units into your processing or heating lines. 


The modern Troy-Engberg Steam Engine also offers the following ad- 
vantages — wide speed range, high overload capacity, high starting 
torque, conservative speed, exceptional dependability. Investigate this 
‘drive for your stokers, fans, pumps, compressors and generators. 


TROY ENGINE & MACHINE COMPANY 
(Established 1870) 


2100 Railroad Avenue Troy. Pennsylvania 
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NATIONAL FUELS CONFERENCE 


(Continued from page 122) 


during the war years and its perform- 
ance indicates a marked trend in the 
adaptability of burners for a wide 
variety of operating conditions. 

“In view of the subsequent national] 
drive in urban areas for the elimina- 
tion of air pollution, such drives, 
whether enforced by law or accom- 
plished by cooperative effort, will 
make for better boiler setting condi- 
tions, and purchase of a certain 
amount of automatic control, and a 
better understanding of their equip- 
ment and fuel by firemen and engi- 
neers in these small plants. One of 
the greatest helps that can be given 
at this point is to educate, through 
the equipment sales and fuel people, 
the real merits of purchasing properly 
and saving the difference over a period 
of years by being able to maintain 
higher efficiency, having lower main- 
tenance costs, and having equipment 
to use a wider range of fuels.” 

Mr. Reed emphasized that in the 
class of plants requiring from 2000 to 
10,000 tons of coal per year, the engi- 
neer or fireman of such plants usually 
has other duties to perform, and, 
therefore, a minimum of auxiliary 
automatic equipment should be recom- 
mended, with actual facts to prove 
the possibility of a return on the in- 
vestment. Inexpensive coal handling 
is also available, and this may reduce 
not only labor cost, but may also mini- 
mize segregation, which is a bugaboo 
on small equipment. 

“Design and Operation of Small 
Coal-Fired Boiler Plants” was the title 
of a discussion presented by P. F. 
White and C. F. Golding, Senior 
Engineers of the Anthracite Institute, 
in which they pointed out that the 
use of automatic anthracite stokers 
to burn small sizes of anthracite within 
the range of 3000 to 20,000 lb of steam 
per hour has been increasing in this 
large and undeveloped field. It is an- 
ticipated that the use of anthracite in 
this range will continue to increase 
with additional equipment develop- 
ment; and the industry is preparing 
for such a demand in its program of 
upgrading of sizes. As a result of anti- 
stream pollution legislation recently 
put into effect, the Anthracite Insti- 
tute has engaged in a research prc- 
gram to pelletize silt taken from 
breaker wash water. The pellets have 
been experimentally fired at various 
colliery boiler plants in order to fix 
on a method of profitably disposing 
of the silt in this form, in order that 
more of the standard colliery fuel, 
usually Buckwheat No. 2, No. 3 and 
No. 4 may be replaced for commercial 
consumption. 

The authors pointed to the impor- 
tance and size of this problem, noting 
that a five year average consumption 
of colliery fuel is 2,217,680 tons or 
3.78 per cent of the total anthracite 
production. A great amount of statis- 
tical material was presented on an- 
thracite production, particularly in 
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CON DITIONIN G | Please send Bulletin 2 on your Liquon Deaerating Heater. 
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| COMPANY 


114 East Price Street, Linden, N. J. | ADDRESS 
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Protect your boilers from “gas attacks" by installing a LIQUON Deaerat- 
ing Heater. 


This unit deaerates and degasifies the boiler feed in TWO stages to assure 
COMPLETE elimination of oxygen and free COz. First, in the preheater com- 
partment, most of the gases are removed by spraying the water into a steam 
space. Then, to scrub out the final trace of gases, the water passes into a 
reboiler section, where it comes in contact with a large excess of entering 
steam. The result: Zero oxygen... by the accepted modified Winkler test 
..-. GUARANTEED ; 


And here are some additional design advantages ...no moving mechanism 
--.mo trays to corrode or get fouled ...countercurrent flow of steam and 
water for greatest efficiency. Write for Bulletin 2 describing the LIQUON 
Deaerating Heater in greater detail. 


p= iinet 


LIQUID CONDITIONING CORP., 114 East Price St., Linden, N. J. 
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@ Cadmium Plated For Protection 
Against Corrosion and For Better 
Appearance 


e High-Grade Woven Monel Wire 


Screen 


@ Readily Removed Steel Blow- 
Off Bushing 


@ Screen and Bushing Come Out 
Together—Go Back Together, 
Automatically Aligning 


@ For Steam Lines or Water, Oil 
and Other Fluids 


@ Reasonably Priced 

® 6 Sizes from 45" to 2” for Pres- 
sures up to 600 lbs 

@ Many Thousands in Service 


@ Sold by Nearly 150 Mill Supply 


Houses 


See Your Supply House or 
Send for Bulletin S-201 


YARNALL-WARING COMPANY 


114 Mermaid Avenue PHILADELPHIA 18, PA. 


WAY STRAINERS 
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the small sizes, following which the 
authors discussed the four classifica- 
tions of stokers which are. available 
for semi-industrial applications with 
small size anthracite. These stokers 
are: (1) Underfeed stokers, sub- 
divided into two types (a) moving 
grate bar, (b) stationary-grate bar; 
(2) Chain grate stokers; (3) Spreader 
stokers, (4) Traveling grate stokers. 


Bituminous Stckers 

In his discussion of Application of 
Bituminous Stokers, H. L. Wagner of 
the Detroit Stoker Co., confined his 
remarks to the group of plants burn- 
ing bituminous coal, in size ranges 
from 3000 to 20,000 lb of steam per 
hr., consuming coal at the rate of 
from 1000 to 8000 tons per year. He 
emphasized that due to the rising 
costs of labor, material and fuel, it is 
important that each plant be thor- 
oughly analyzed before selecting the 
coal burning equipment. There are 
many conditions to be considered, 
namely: size of the plant and its loca- 
tion, the type of load, heating, power 
or process, minimum, maximum, and 
rate of fluctuation. The analysis of 
the coal available is important, espe- 
cially the amount and the fusion tem- 
perature of.the ash. The size and 
burning characteristics of the coal 
should also be considered. The boiler 
should be selected with a view of get- 
ting the proper combustion volume, 
amount and location of water cooled 
surface in the furnace and suitable 
for the stack draft and breeching de- 
sign available. 

Stokers suitable for this class of 
service, he stated, can generally be 
classed as the single retort underfeed 
and the spreader type with stationary 
or intermittent dumping grates and 
the continuous cleaning grate. He 
then discussed in detail the character- 
istics and application of each of these 
types of stokers. He pointed particu- 
larly to the restrictions surrounding 
the application of each of these types 
of stokers, their range of physical 
dimensions, the burning rates per 
square foot and the rate of heat re- 
lease per cubic foot of furnace space, 
their relative tendencies to produce 
smoke and fly ash and the advisability 
of providing accurate combustion con- 
trol methods of the automatic type in 
connection with furnaces for the burn- 
ing of this type of coal. 

The design of plants from a consult- 
ing engineer’s viewpoint was discussed 
by Harold N. Hermann, President of 
Harold N. Hermann & Associates, 
Inc., who emphasized that the follow- 
ing six major considerations must be 
taken into account: 

1. Service, Character of Load, and 
Stand-by Capacity. 

2. Location of Plant and Its In- 
fluence on Design. 

3. Operating Personnel. 

4, External Influences. 

5. Equipment. 

6. Fuels and Furnace. 

Each of these topics was discussed 
briefly and the author emphasized 





Uneven combustion recorded 
from improperly crushed 
coal. 
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— Stoking with coal uniformly sized by American Crushers 


z de- increased firing efficiency (as recorded by CO2 charts) 
a from 242 to 8% over coal prepared in conventional crush- 


het ers. A series of impartial 24 hour operating tests run by 
nary an independent agency (name on request) has proven 
~~ this, and the fact that the quality of the crushing is 


cter- largely more important than the quality of the coal in 
car efficiency of combustion. 

on Americans provide a compact, complete crushing oper- 
W- ation in minimum headroom. No auxiliary crushing oper- 
£ ve. ations or equipment are necessary—no extra picking or 
— __ standby-cleanout labor required. 
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pe in rapidly and efficiently reduce ROM coal to stoker or pul- AMERICAN Laboratory Mills 
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Super - Sensitive 
PRESSURE REGULATORS 


Applicable to steam, gas, air, etc., where it is 
essential to maintain a constant reduced pressure 
in heating mains, vats, cookers, retorts, etc. It 
may also be applied as an altitude regulator to 
maintain constant level, in open tanks, or as a 
pump governor to assure constant pump dis- 


charge pressure. 


This remarkable regulator accommodates it- 
self to an almost limitless range of applications. 
It regulates, accurately, between the initial pres- 
sure and atmosphere in one stage, operating con- Temp s 


trol valves from 1/4” to 6”. 


Write for Bulletin No. 1B. It gives complete 
details. See list of Atlas products at the right. 


Here Is a Regulator 


That Will 
Please You 


Load fluctuations and pressure varia- 
tions make no difference to this ATLAS 
Regulator—it maintains desired pressures 
“right on the line.” 


In other words, if you want to main- 
tain pressures within fractions of one 
pound—and without perceptible variation 
—specify an ATLAS Super-Sensitive Reg- 
ulator. 





Below We List the Prin- 
cipal ATLAS Products. 


Check the items on which 
you want complete infor- 
mation and mail to us 
with your name, firm 
name, and address. 


C0 Super-sensitive Pressure 
Regulators 

(CJ Other Pressure Regulators 
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(J Reducing Valves 

(J Exhaust Control Systems 
( Pump Governors 
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CD Oil Control Cocks 
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CJ Humidity Controllers 
[] CAMPBELL Boiler Feed 





2 to 15 Ib. 
0 to 5 Ib. 
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No. 802 


Water Regulators 
C Thermostats 
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REGULATING VALVES FOR EVERY SERVICE | 


Specialists in Regulation for Nearly a Half Century 


291 SOUTH ST., NEWARK 5, N. J. 
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that with the ever increasing cost of 
fuel, it becomes increasingly impor 
tant that adequate combustion contro! 
facilities be included in most of these 
plants. In most instances a master 
regulator tied in with the coal and air 
supply supplemented by over-fire drafi 
regulator will be adequate. “We 
should not overlook the fact that the 
spread between the cost of coal and 
other types of fuels is shrinking. Com- 
petition between fuels is increasing. 
The only alternative is to design the 
plant so that lower grade coals can 
be burned efficiently and with free- 
dom from operating troubles.” 

Directing his paper entitled ‘“Instru- 
ments and Combustion Control for 
Plants,” toward the smaller type of 
steam generating plants in the range 
of approximately 3000 to 20,000 1b of 
steam per hour output, or consuming 
between 1000 and 8000 tons of coal 
per year, W. H. Pugsley, Vice Presi- 
dent in Charge of Field Research for 
The Hays Corporation, pointed to the 
benefits of instruments and combus- 
tion control and their possible ar- 
rangement to fit the individual plant 
requirements. In this discussion he 
considered the application of such in- 
struments as draft gages, steam flow 
meters, feedwater heaters, combustion 
guides like the orsat, the automatic 
carbon dioxide recorder, and the air- 
flow to steam flow relationship and 
mentioned other instruments such as 
pressure gages in the main header, 
temperature and pressure of feed- 
water, and temperature of the flue 
gases at the outlet of each steam 
generator. 

Mr. Pugsley spoke of the purpose 
of the instruments as a guide to the 
firemen in their efforts to generate 
steam most economically, that is to 
save fuel dollars. To the chief engi- 
neer or management they tell a story 
and serve in governing the plant oper- 
ations and for cost accounting. Auto- 
matic combustion control was spoken 
of as primarily a means to increase 
the efficiency of combustion and 
thereby save dollars. Automatic com- 
bustion control systems can be divided 
into two general types: positioning 
and metering. Both systems operate 
on the same general principles; both 
respond to changes in steam pressure 
as being representative of changes in 
demand for heat input to the steam 
generator. Mr. Pugsley urged that 
management, designing and operating 
engineers alike look well to the future 
in the building of power plants. If 
proper consideration is given not only 
to the design efficiency of the steam 
generator but also to what the daily 
operating costs and working conditions 
will be, instruments and automatic 
combustion control will be given their 
proper place in the scheme of things. 

Economics in boiler room operation 
was discussed by C. E. Miller, Asst. 
Chief, Utilities Operations Branch, 
Office, Chief of Engineers, Depart- 
ment of the Army. Mr. Miller stated 
that during the past few months many 
hundreds of small boiler plants have 
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More than 1,000 modern steam generators ranging in size from 10,000 to 1,200,000 Ibs 
of steam per hr, installed or contracted for since V-J Day, attest the soundness of con- 
_servative design in theory and practice. 
From the standpoint of fuel these modern units are the most flexible ever installed, 
and their most notable features include: 


. Increased water cooling 
. Lower heat releases 
. Better distribution of heating surfaces 


. Lower stoker burning rates 
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| 
2 
3 
4. Increased pulverizer capacity 
5 
6 


The Fairmont Coal Bureau's staff of fuel engineers has served. as liaison between 
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consulting engineers, equipment manufacturers, and consumers on many of these new 
installations, by. furnishing up-to-date information on fuel reserves, coal characteristics, 
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and fuel economics affecting power plant design. 


The changing fuels pattern, accelerated by the war, involves competitive relation- 
ships, higher delivered fuel costs; diminishing reserves of premium fuels, and shifting 
markets, and brings a new demand for conservative design of steam-generating units. 
Utilities and industrials, whose fuel requirements are increasing, now recognize these 


Wy 


facts in designing their new plants for troublefree, economical, long-range operation. 
Today a boiler unit will burn its original cost in fuel in one year, or less. The small 
additional investment (not exceeding 10%) required for full fuel flexibility will be re- 
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turned manyfold by making possible the use of the most economical coals the market 
affords. The Fairmont Coal Bureau, supported by coal producers, has aided thousands 
of coal users and is committed to the economical utilization of coal. 
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The Bureau is serving industry through technical bulletins and papers, fuel studies, 
educational advertisements and conferences. To further serve the needs of industry a 
mailing list is maintained for over 10,000 plant engineers, operating personnel, and 
executives, interested in the economical utilization of fuel. 
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FAIRMONT COAL BUREAU, Chanin Bidg., 122 E. 42nd St., New York 17, N.Y. 


Please send me the Bibliography of technical publications available for distribution 
by the Bureau. [7] Also, include my name on mailing list for future releases CJ 
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been converted from coal to oil o: 
gas, even though many of these plants: 


are located in normal coal territory. 

These conversions have been made in 

- spite of (1) coal being the logical fue! 

‘dal and (2) the fact that our reserves o! 

ree av Val oil and gas are definitely dwindling. 


mi Fuel and operating labor are the 

e 7 major costs, he pointed out, in the 

you .@ | et '@ | [ } jabKedal dategi x operation of these small plants. It is 

. : his opinion that if the small ccal fired 

plants are adequately provided with 

automatic equipment, coal can be 

made a competitive fuel with oil and 

gas. This fact is true in small boiler 

plants as one operator is required per 
plant regardless of the fuel used. 

Mr. Miller in his discussion ana- 
lyzed the operating costs of typical 
plants of the coal-fired and oil-fired 
types. He pointed to improved design 
and how it reduces labor costs. He 
also suggested methods to effect bet- 
ter design. In his conclusions, he 
stated that in the past few years a 
good deal of outstanding work has 
been accomplished in improving the 
combustion efficiency and in the choice 
of proper coal burning equipment for 
new plants. These efforts have made 
a substantial contribution to improved 
plant economy. Now it is time to take 
the second step by analyzing overall 
operating costs with a view to making 
these small plants more automatic. 
This is not only the answer to lowered 
operating costs, but is also a major 
factor in reducing the present ten- 
dency toward more and more conver- 
sion from coal to oil. When we con- 
sider that consumption in these small 
plants represents almost 10 per cent 
of the total coal production, efforts 
along these lines will pay real divi- 
dends. 


Smoke and Air Pollution 


During the past 18 months, the 
Coal Producers Committee for Smoke 
Abatement has made engineering sur- 
veys to determine the sources of 
smoke and air pollution in approxi- 
m mately 13 large cities and many 
Their two bronze seats, ground to a smaller cities. This work was reported 
at the Conference by H. B. Lammers, 

ial e Director of Engineering for the Com- 

true ball joint, mean long er service mittee, who stated that these surveys 
were made at the request of the of- 
cials of each municipality surveyed, 
5 : — - : in recognition of the fact that they 

Dart Unions are different. Their tightness is not derived from an were confronted with a smoke prob- 
ordinary “jammed” joint, but from two bronze seats ground to a lem and because they desired the 


sae . . : recommendations of the Committee as 
true ball joint. They close drop-tight without excessive wrench to the most feasible and effective so- 


pressure and open just as easily. What's more, they can be used over lution to that problem. Mr. Lammers 
st se mame : in his discussion outlined some condi- 
and over again in different locations. Both the body and nut are made tions and underlying factors con- 
of high-test, air refined malleable tributing to air pollution in the cities 
= : of the United States as shown in the 
surveys during the past 7 years. 

Data gathered during these surveys 
shows conclusively that undue empha- 
sis has been placed on mechanization 
alone without proper follow-up as a 
solution to that problem. In all too 
many plants the personal equation has 
been overlooked, relegated to the 


E. M. DART MFG. CO. background and forgotten. It is ob- 


Providence 5, Rhode Island vious, he said, after examination of 
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Before and After Views Show How 


METALOCK REPAIRS 


Put Power Equipment Back in 


Production Quicker, at Lower Cost 


Study these views of broken and cracked frames and crankshaft. They 
will give you an idea of the big savings in time and money Metalock 
casting repair service is delivering in plants all over the country .. . 
Metalock repairs, made only by workmen thoroughly trained in this 
patented process, have been proved and accepted by manufacturers, 
users, underwriters. 


STEAM ENGINE FRAME 


Before 


Before 


PLUMMER BEARING (Navy Photograph) 
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Send for FREE Illustrated Metalock Booklet Show- 
ing 50 Typical Illustrations. Service in any part of 
U.S.A., Canada, England, Norway. Agents Wanted. 


METALOCK CASTING REPAIR SERVICE, Inc. 


Home Office: 36-15 48th Avenue, Long Island City, N. Y. 


STILLWELL 6-0330 and 0331 
CABLE ADDRESS: ‘'METLOKCAST NEW YORK"’ 
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thousands of plant conditions, that we 
must make a new approach to this 
problem. We must hold on to all we 
already know, but we must increase 
the efficiency of human machines tc 
the position that our mechanical units 
have already attained. We must row 
our “smoke elimination” boat with 
two oars; the oar of mechanization. 
and the oar of intelligent human use 
of mechanization. 

In relating his experiences with 
government - operated plants, J. F. 
Barkley, Chief, Fuels Utilization Divi- 
sion, Bureau of Mines, Department of 
the Interior, stated that the first dif- 
ficulty encountered in the design of a 
new, small plant is almost invariably 
the designer’s lack of experience in 
actually operating a plant. Designers 
are not operators, and operators are 
not designers. It is really difficult to 
get them together so that the best 
results are obtained. 

Other factors he mentioned were 
limitations of initial expenditure and 
lack of adequate space which greatly 
hamper satisfactory design. A de- 
signer usually has a host of factors 
that must be evaluated relatively. 
Among these factors he discussed the 
type of water tubes used in boiler 
design; also. the range of fuels which 
can be used on various types of stok- 
ers; he spoke of controls which should 
be simple for maintaining the proper 
draft in the furnace and giving in- 
creased air when the steam pressure 
drops and believes that there are 
opportunities for improving reasonably 
priced coal- and ash-handling equip- 
ment in small plants. He stated that 
usually sufficient attention is not given 
to include a simple method of chemi- 
cally treating feedwater. 


COMING 
EVENTS 


Materials Handling -- Second Materials 
Handling Exposition, to be held January 
12 through 16, 1948, with headquarters at 
Cleveland Public Auditorium, Cleveland, 
Ohio. 

ASCE — 96th. Annual Meeting of the 
American Society of Civil Engineers to be 
held in New York City, January 21 to 24. 
at the Hotel Commodore. 

Refrigeration and Air Conditioning Ex- 
position — Fifth All-Industry Exposition: 
to be held January 26 through 29, with 
headquarters at Cleveland Public Audi- 
torium, Cleveland, Ohio. 

Air Conditioning Exposition—Eighth In- 
ternational Heating and Ventilating Ex- 
position, to be held in New York City. 
February 2 through 6, headquarters at 
Grand Central Palace. 

Stoker — Chicago Stoker Exposition; to 
be held in Chicago, March 11 to 17, in- 
clusive, at the Commonwealth Edison As- 
sembly Hall: 

Chicago Technical Conference — To be 
held March 22 to 24 in conjunction with 
the annual Chicago Production Show, at 
the Stevens Hotel. 

Midwest Power Conference—Tenth an- 
nual Midwest Power Conference; to be 
held in Chicago April 7, 8 and 9, at the 
Sheraton Hotel (formerly the Continental 
Hotel). 

Refrigeration — Second annual Western 
Refrigeration Educational Exhibit and 
Conference; to be held in San Franctsco 
April 30, May 1 and 2, at the Palace Hotel. 
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JENKINS BROS. .. . well-known valve makers... have 
were taken another big step ahead with their newly designed 











feos 270-U valve, shown at right. 
- de- As you probably know, the abrasive wear of steam 
= and sharp particles under high pressures has long been 
i a threat to the service life of many valves. 
oiler But look at the seating arrangement in this new 
need Jenkins valve! The wedge is high-quality bronze — 
hould strong enough to last through many openings and clo- 
roper sures, yet inexpensive and easy to replace. 
g in- . 
caupe For the seat rings — where the constant heavy wear 
> are comes — Jenkins Bros. have used Monel*. Work hard- 
nably ened to 190 Brinell or 22 times harder than the wedge, 
>quip- ; 
+4 they'll hardly ever have to be replaced. And since they 
given are made of wrought Monel, Jenkins was able to hold 
hemi- the price of this new valve in the moderate range. 
In tests, these seat rings stood up under thousands of 
openings and closings, at 200 lbs. steam pressure with- 
out a sign of wear. 
These Monel seats fight corrosion, too . . . another rea- 

—_ son why Jenkins especially recommends this valve for 
anuary severe conditions, such as those encountered in oil refin- 
ters at 2 : 
veland, eries, dye houses, as well as chemical, food, and rubber 
a te plants. Moreover, the Monel seats are galvanically neu- 
een tral to the bronze wedge and body metal — even in salt 

or polluted water. 
ng Ex- P * 
osition: * * * * 
9, with " rer - 
: Audi- What’s your metal problem? If it’s hardness, corrosion- 
ite te resistance, strength, heat resistance, or a combination of 
ne Fon these, find out about Monel and the other INco Nickel 
‘ters at Alloys. 
tion; to With INcOo, solving metal problems is a privilege. , 
a A brief letter concerning your requirements will start Cross section of new Jenkins valve. Arrows indicate 
s : ki f Wri d wrought Monel seat rings expanded into valve body 
~ te te us working for you. Write today. “Reg. U.S. Pat. Of. which resist wear and corrosion. Tight-fitting bronze 
ion with wedge is easily replaced, enabling valve to last in- 
show, at definitely. Available in 14" to 2” sizes to handle 

OF SERVICE 200 psi steam or 400 psi water, oil, or gas. 
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‘rancisco THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N. Y. 


January, 1948—POWER GENERATION—Chicago, !II 133 


LOWER COST... 
MORE EFFICIENT PUMPING 


SIER-BATH SCREW PUMP 


Advantages: «+ pulseless flow « anti- 
friction bearings + vibrationless operation + 
low maintenance cost + rugged construction. 


ROTARY 
PUMPS 


‘g Pumps: Acetate, asphaits, 
brines, Bunker € Fuel Oil, 
cellulosics, greases, molasses, 

syrups, lube oils, etc. 


SIER-BATH GEAREX PUMP 


MADE BY 
Bolanced Axial Thrust + Pulseless Flow + Vibra- ROTARY 

tiontess Operation - Roller Bushings for Precision Running 

under fond. . PUMP 


Pumps: Oils, Varnishes, Solvents, Molasses, Chemical SPECIALISTS 


Capacities: 1-550 g.p.m. 
Discharge: 250 p.s.i. for medium or high — 
viscosities. 50 p.s.i. for water. 4 


IER-BATH Screw Pumps and Gearex Pumps are 

made in a plant keyed to precision methods of gear 
manufacturing. Our engineers have a long background of 
experience specializing in the design of rotary pumps. 
As a result, the high quality of these pumps enables them 
to operate for long periods without maintenance. Their 
pulseless flow and vibrationless operation mean less wear 
on valves, couplings and other fittings. Pipes and joints 
remain tight. In every way, the Sier-Bath Screw and 
Gearex Pumps are constructed to render reliable and 
continuous service, with least possible maintenance. Write 
for detailed information. 


ALSO MAKERS OF SIER-BATH PRECISION GEARS 














FOUNDED 1905 MEMBER A. G. M. A. 


~ GEAR and PUMP CO.,Inc. 





ie! 








9256 HUDSON BOULEVARD e NORTH BERGEN, NEW JERSEY. 
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J. H. WALKER 

J. H. WALKER died at his home re- 
cently after a severe illness. 

Mr. Walker, a vice president of 
The Detroit Edison Company, was an 
engineer-executive of the company 
for many years, and was first em- 
ployed by it in 1912. He was elected 
a vice-president in 1945. Before his 
election as a vice president, Mr. 
Walker was assistant to the general 
manager and was active in organiza- 
tion planning and as a consultant on 
various commercial and engineering 
problems. 

Mr. Walker was a mechanical en- 
gineer who graduated from the Uni- 
versity of Michigan in 1911 and ob- 
tained his masters degree in engi- 
neering in 1937. 

In November of this year he was 
given the F. Paul Anderson Award 
by the American Society of Heating 
and Ventilating Engineers for out- 
standing scientific achievement in the 
field of heating and air conditioning. 
Mr. Walker achieved national recog- 
nition in this field and was for many 
years superintendent of the central 
heating department which supplies 
steam to the principal buildings in 
downtown Detroit. He was the au- 
thor of books and technical articles 
in this field. He was a member of 
Sigma Xi and Tau Beta Pi and sev- 
eral technical societies. 

Mr. Walker was born in Detroit in 
1890 and with Mrs. Walker resided 
in Birmingham, Michigan. They have 
two children, James H., Jr., of Phila- 
delphia, and Morley who attends the 
University of Chicago. 

B. F. WEADOCK 

BERNARD F. Weapock, former executive 
vice president of the Edison Electric In- 
stitute of New York, died recently at his 
home of a heart attack. His age was 63. 

Mr. Weadock practiced law for several 
years in Washington and was associate 
general counsel for the Commonwealth & 
Southern. 

He was executive director of the Na- 
tional Electric Light Association, 1932-33; 
vice president and managing director of 
the Edison Electric Institute, 1933-39. Dur- 
ing most of the years he practiced in New 
York he made his home in Greenwich. 

Born in Saginaw, Mich., Mr. Weadock 
received his LL.B. from the Detroit Col- 
lege of Law in 1905 and in the same year 
was admitted to practice in Detroit, where 
he served as chief clerk and assistant cor- 
poration counsel, 1907-1912. He was gen- 
eral attorney for the Detroit United Lines, 
1912-20; in general practice in Detroit, 
1920-24. 

Mr. Weadock leaves his wife, who was 
Mary L. Dillon at their marriage in 1912; 
two sons, Bernard F. Jr., of Los Angeles, 
and John Cullen Weadock, of New Mil- 
ford, Conn., and two daughters, Mrs. 
James Spence and Miss Shirley Weadock, 
of New York. 

E. F. SCATTERGOOD 

Ezra FREDERICK SCATTERGOOD, consulting 
engineer for the Bureau of Power & Light 
of the City of Los Angeles, California, and 
retired head of the bureau, died on Novem- 
ber 15, 1947. He was 72 years old. 

Mr. Scattergood served for 32 years as 
head of the Bureau for Los Angeles, re- 
tiring in 1940. He was internationally 
known as an electrical engineer and was a 
leader in the development of the power 
and light system of Los Angeles. 

He received a degree of B.S. in Meehan- 
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AT A PRICE YO 





CLEVELAND . en 


OBSERVE ORAFT GAGE WHILE 
ROTATING BALANCE WEIGHT 
TO REQUIRED DRAFT SETTING 


seg : 
DAMPER CONTRO 


DIFFERENTIAL ADJUSTMENT 
All controls in one compact cabinet “— uss mone —? 


which is installed in any conve- 
nient location in the boiler room. 


@Simple differential adjustment— 
Accessible by merely opening cover. i 2 , 


® Emergency Cut-Out Switch — Instantly 
restores system to manual operation. 


@ Replaceable Plug-in Relays—Easily 
removable for service. 


@ Int hh hl. A — Plug oe 
' This one control is adaptable by a 
quick change of one plug, to 


STOKER, OIL, or GAS FIRED 





Many operators of medium and small-sized steam boilers 
have been deprived of the benefits of automatic damper 
control by the high cost of available control equipment. 


The CLEVELAND Electric Damper Control now brings 
automatic operation within the means of every plant. 
This carefully engineered unit provides—in one com- 
pact cabinet—all the elements for safe, automatic 
control of stack draft. 


Saves Fuel—Reduces Smoke 
In most installations, the CLEVELAND Damper Control 
easily pays for itself in fuel savings in less than a year. 
It brings the added benefits of protection to boiler plant 
equipment, reduction of smoke, soot and fly ash, and 
increasing safety of boiler operation. 


The Cleveland Damper Control has many technical 
features found only in the most expensive controls. The 
Differential Adjustment may be set to any desired 
sensitivity by simply turning an easily accessible adjust- 
ment knob. The Selector Switch gives complete manual 
control when desired—permitting full stack draft for 
soot blowing, inspection, etc., also full closed draft for 


OO — 


Cc @H °,- 


> 
RELAY * RELAY #2 RELAY #3 


boiler repairs, reduced load, etc. For nosmal operation, 
Switch is set at “Automatic”. 

The Emergency Cut-Out-Switch makes it possible to in- 
stantly cut out all control and return to manual operation. 
The Application Plug adapts the control to stoker, oil or 
gas fired boilers. The same control unit may be used with 
any fuel simply by inserting the proper Application Plug. 


Safe, Step-by-Step Operation 

The three plug-in relays in the control provide the time 
delay necessary for safe, efficient control. For Stoker- 
fwed boilers, Relay No. 1 is energized when system calls 
for firing, opening damper. Relay No. 2 gets the signal 
when damper is open and starts the stoker. When stoker 
has started, Relay No. 3 places damper on automatic 
modulated control, which continues until the start of 
a new cycle again brings in Relay No. 1. 

For Oil- and Gas-fired boslers, Relay No. 1 opens damper 
and Relay No. 2 starts ignition system when damper 
is open. When ignition is established, Relay No. 3 
starts automatically controlled draft—and-when burner 
goes off, returns damper to closed position to retain 
residual heat until new cycle starts. 


*Many recent installations in Laundries, Greenhouses, Dairies, Hotels, etc. have 
been made with the average total cost approximately $350. This includes all 
accessories—CFE Draft Gauge, CFE Air Pressure Gauge, CFE Pyrometer, CFE 
Electric Drive Unit and all installation charges. Write for complete information. 


CLEVELAND FUEL 


EQUIPMENT CO. 


Complete Line of Combustion Instruments and Controls 


UNION BUILDING 


CLEVELAND 15, 
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NOW...YOU CAN HAVE 


Original Capacity.... 
ALWAYS 


A lifetime of new machine efficiency ... that’s what you get when 
you purchase a Fuller Rotary Compressor ... because they’re built for 
that kind of efficiency and service. No adjustments or take-ups, no 
valves to leak or seats to grind. Result—the original capacity of a 
Fuller is maintained always. Fullers have many other worthwhile 
features, which we invite you to investigate. | They’re built for capa- 
city to 3300 c. £. m., pressures to 125-lb. 


One of four Fuller Rotary Two- 
stage Compressors installed in a 
steel] mill. Capacity 1665 c. {. m., 
100-lb. pressure. 








Bulletin 5-C illustrates and describes Fuller Rotary Compressors 
and Vacuum Pumps. Write for your copy. 


FULLER COMPANY, CATASAUQUA, PA. 


Chicago 3 - 120 So. LaSalle St. 
San Francisco 4 - 421 Chancery Bldg. 
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ical Engineering at Rutgers College; and 
received the degree of M.M.E. at Cornell 
University in 1899. He also received a de- 
gree of Doctor of Science from Rutgers 
University in 1931. 

He served as a professor of physics and 
electrical engineering at Georgia School of 
Technology until 1902. Then he went to 
Los Angeles, where he was a consulting 
engineer until 1906. He was then ap- 
pointed special engineer for the Hunting- 
ton Light, Power & Electric Railway Com- 
panies. 

In 1909, Mr. Scattergood became chief 
electrical engineer and general manager 
for the recently formed Bureau of Power 
& Light in the Department of Water and 
Power. 

He was a key figure in the development 
by the city of its electrical system, in ob- 
taining power from Hoover Dam, in the 
building of the Owens Valley aqueduct, in 
the acquisition of the Los Angeles Gas & 
Electric Company and other projects. He 
was also a leader in civic and political af- 
fairs for many years. In selecting him as 
‘“‘Cosmopolite of the Month’”’ last July, the 
Cosmopolitan magazine said of him, ‘‘Prob- 
ably no man has contributed more to the 
creation of this phenomenal western me- 
tropolis (Los Angeles) than Ezra Frederick 
Scattergood.”’ 


H. BOYD BRYDON 


H. Boyp Brypon died in Victoria, B. C., 
late in November. 

Mr. Brydon was a member of the staff 
of Byllesby Engineering and Management 
Corp. (now Public Utility Engineering and 
Service Corp.) for 21 years, retiring from 
his position as chief mechanical engineer 
there in March, 1930. He moved to Vic- 
toria and became one of the best known 
amateur astronomers in Canada, serving as 
president. of the Victoria Centre of the 
Royal Astronomical Society and as a vice- 
president of the national society. In 1941 
he was awarded the Chant Medal, highest 
award of the Society. 

Mr. Brydon was born in England and 
educated at Finsbury Technical School, 
London. He came to Chicago in 1900 and 
was associated with Sargent and Lundy 
until 1909, when he joined the Byllesby 
organization. His work in connection with 
the design of such steam-electric generat- 
ing plants as Waterside Station at Louis- 
ville, Riverside at Minneapolis, High 
Bridge at St. Paul and the Colfax and 
Reed Stations at Pittsburgh is well re- 
membered. 


Principles of Refrigeration, by William 
H. Motz, third edition (revised) ; 672 pages. 
215 illustrations; 103 tables; nine fold-in 
inserts; six charts; six by nine in., cloth 
binding. Published by Nickerson & Col- 
lins Co., 435 N. Waller Ave., Chicago, IIl.; 
price $8.00. 

Since the publication of the first edition 
of Principles of Refrigeration in 1926, sub- 
sequent editions have been revised to in- 
clude new developments and improved 
processes, adopted as accepted practice 
during the interim. 

In the original and subsequent editions, 
the author has presented the elementary 
and fundamental principles underlying the 
operation of ice making and refrigerating 
machinery; the properties and values of 
principal media used in modern refrigerat- 
ing apparatus; the application of refrigera- 
tion to some of its most important uses. 

The book will be found useful for begin- 
ners in the study of refrigeration, and as 
atext-book for students in technical schools. 
It provides information and data for the 
practicing refrigeration engineer. It is 
believed that the work will prove of spec- 
ial interest to erecting and operating re- 
frigerating engineers, refrigerating ma- 








For k 
Com 


In excellent condition 


after 7 years’ service! 


—LUMNITE concrete lining in 15-ft. 
diameter steel stack serving indus- 
trial boilers. An insulating, refractory, 
corrosion-resistant lining 2% inches 


thick, placed with a cement gun. 


1 
For booklet, “CONCRETE LININGS IN STEEL STACKS,” write LUMNITE DIVISION, Universal Atlas Cement 
Company (United States Steel Corporation Subsidiary), 135 East 42nd Street, New York 17, New York. 
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‘ACTUAL. 
, a 


2 NOZZLE SIZES 
FOR EACH BODY SIZE. 


SAFETY 


gl FARRIS keeps pace with advancing power and process engineering 





A Tight Relief Valve! 


@ Top<guided disc - piston 
with two-point bearing sur- 
face always assures perfect 
seating, smooth action and 
definite operation at the set 
pressure. 


@ Certified full capacity 
achieved by high disc lift 
developed by utilizing the 
full force of the nozzle flow. 
Result: Smaller body size re- 
quired for given capacity. 


@ Nozzle seat well above 
the drain line prevents accu- 
mulation of scale or sedi- 
ment and assures full free 
opening. 


@ All parts are machined 
from forged bar stock... 
brass, cold-rolled or stain- 
less steel ... which permits 
compact design with sound 
metal in all parts. All nozzles 
and _ discs are of. stainless 


steel. : gt Pie 


Investigate the savings possible. with 
the Type 2745. Valve. Further de- 
tailed data-is available on request... 
without obligation. 

DIMENSIONS 





” $q. in. psi. in. 


Nozzle Mex. | Overall 
Area Pres. Height 





0.077 2000 5Y, 


J 
- 0.019 «| 10000 





% 0.077 | 2000 5% 
0.019 | 10000 





0.250 2000 
y/ 
, 0.045 | 10000 6% 




















FARRIS ENGINEERING CORP. 


400 Commercial Ave., Palisades Park, N. J. 


and RELIEF VALVES 
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chinery sales engineers, persons employed 
in building refrigerating machinery, and 
those employed in ice making, cold stor- 
age plants, or other establishments equip- 
ped with refrigerating machinery. In gen- 
eral, the book contains the information the 
refrigerating engineer should have for 
complete and up-to-date knowledge of the 
theory and practice in this field of en- 
deavor. 

The work is in every-day language, and 
as free as possible from higher mathe- 
matics. The method of treatment has been 
to present a comprehensive treatise on the 
fundamental principles. With a firm 
grounding in these, the engineer is en- 
abled intelligently to design or operate 
refrigerating machinery. The theoretical 
and fundamental operating principles are 
given attention first. This is followed by 
numerous practical considerations and the 
application of the fundamental principlés 
to the economic production of ice and re- 
frigeration for various purposes. 


Tube Fitters’ Manual, issued by The 
Parker Appliance Co., Cleveland 12, Ohio, 
seventy-six pages; price $1.00. 

This is an authoritative handbook on 
the selection, sizing, layout and installa- 
tion of metal tubing circuits and it makes 
available basic data underlying the spec- 
jalized techniques required for the design 
and quick installation of metal tubing cir- 
cuits. 

Adequately illustrated. with: photographs, 
diagrams and charts the handbook covers 
all phases of tubing systems, with sections 
on system. characteristics, choice of com- 
ponents, sizing, manipulation of flaring 
and bending tools, circuit measurement 
and layout and actual installation proced- 
ure. Of particular’ importance are size 
selection charts; based on flow required, 
pressures handléd under varying services, 
and temperature conditions for meter and 
instrument systems. 


Slide Rule Short Cuts, by W. P. Miller, 
E. E. Second edition, 20 pages, 5 by 9 
inches, paper; published by W. P. Miller, 
536 ‘‘F’’ Street, San Diego 1, Calif., 1946; 
price $1.50. 

This little book explains clearly and 
quite concisely the how and why of short- 
cut methods to save time and effort in the 
use of the slide rule. 

Locating the decimal point is clearly ex- 
plained. Odd Left-Even Right method of 
locating the digits on the rule. Figuring 
voltage, current, resistance, wattage, is 
discussed and the author shows how easy 
it is to work quickly. The author presents 
five methods that can be applied to most 
problems. Series and. parellel impedance 
problems solving on a polyphase slide rule, 
without the use of tables. The L scale 
makes calculation of decibel gain or loss 
comparatively simple with examples to 
show: how the scales are.used. Short cuts 
for use on LL Duplex Cecitrig rules that 
have trigonometric scales on the slide and 
a DI scale on the stock are offered. Some- 
times it is possible to solve a problem in 
complex notation without transferring to 
another scale with the method the author 
suggests. F 


Cycles—the Science of Prediction, by 
Edward R. Dewey and Edwin F. Dakin; 
255 pages, illustrated; size 6 by 9 inches, 
cloth binding; published by Henry Holt 
and Company, 257 Fourth Avenue, New 


~ York 10; price $3.00. 


This book presents a completely new 
approach to the economic problems of our 
time. It is intended to explain rhythmic 
cycles that can be demonstrated as effect- 
ing the lives of men, the objective being 
to enable them to predict the economic 
outlook. It offers, within scientific limits, 
a key to some of the rhythms of the future. 

A cycle is a sequence of events com- 
pleted within a regular interval and occur- 
ring over and over again. If the same 
thing has happened regularly time and 
again in the past, it may be quite rea- 
sonable to expect that it will happen again 
on schedule in the future. 

In many kinds of natural phenomena, 
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vi cycles are known to exist. The word cycle 
1d derives from the Greek word meaning 
r- circle and implies a coming around to the 
p- place of beginning. A cycle does not 
n- necessarily imply any regularity in time 
1e intervals but rather a sequence of events 
or of the same kind. The rhythm of a cycle $ 
ne is its ‘‘beat.’"’ The period of the cycle IT be 
n- denotes a cycle which repeats itself at 

mathematically exact intervals. This does P 
1d not exist in nature but we have close ap- 
e proximations to it. OWN 
an The authors of this book, after discuss- 
he ing such things as why trends are impor- 
m tant, patterns and growth of organisms, SAVE EQUIPMENT—The Henszey Blowdown System prevents priming, 
n- and the growth trend in our basic indus- f : , el ay : f 
“a tries, analyze some rhythmic cycles in oaming and carryover ...and also prevents the formation of scale 
al natural phenomena such as the abundance by simple chemical treatment of the feed water. Boilers last longer 
e Sr ke as ee ee and tube burns are kept at a minimum. The resultant clean steam 
he how many of these are related to the makes packings last longer — reduces wear on rods and cylinders 
és oS ee and even to variations in —reduces turbine blade erosion — prevents sticking of reducing 
ei , 

They then analyze certain occurrences, valves, traps, etc. — prevents superheater burnouts. 
such as those in wholesale prices, which SAVE MANPOWER — The Henszey System is completely automatic. 
take place in a 54-year rhythm and also : = : : =e 

ee a eene thet, Thee ieee veriedn Boiler shut-downs and repairs are reduced to a minimum. Te) man 
, in common stock prices occurring in a hours lost unnecessarily replacing packings, repairing or replacing 
3%4-year rhythm, They point out that there i rorin t H n rbi 
on a an thatar dan ba Ge Ge a din folate, cylinde i a ozzles, turbine blades, valves and 
ol ing activities, also in marriages, wheat other equipment along the line. 
a —— he ye a mig iron ae SAVE FUEL — The Henszey System offers complete, automatic blow- 
Bn mee aes hes ae Ee down without heat loss — a big fuel saving in itself. Then, too, boil- 
causes, correlations, and conjectures about ers free from scale and sludge are more efficient — they require less 
all these cycles. A chapter is included on 
ad timing a business, another on avoiding fuel to produce the pawer load. 
~ some economic iHusions. 
m- The chapter on the relation of war to 
ng the normal cycles is extremely interesting, 
nt for a number of curves are plotted to show 
ad- that after any given war, we at least did 
ize know what happened. The interesting 
ad, thing is that a distortion of a cycle curve 
es, produced by war is of relatively short 
nd duration and that the curve very shortly 
afterwards begins to take the same direc- 
tion that it probably would have taken if 
there had been no war. The authors dis- 
er, cuss this at considerable length. The book 
9 concludes with discussions of post-war 
‘ trends and post-war rhythms. 
Practical Descriptive Geometry, by S. E. 
ind Rusinoff; 259 pages, illustrated; size 5% 
rt- by 8%, cloth binding; published by Amer- 
the ican Technical Society, 58th at Drexel 
Ave., Chicago 37, Illinois; price $3.50. 
ae The primary objective of this book is to 
ing develop the principles of descriptive geom- 
is etry in the conditions under which it will 
asy be used in actual engineering and drafting 
nts room problems and situations. The author, 
oat who is Assistant Professor of Mechanical 
nce Engineering at Illimois Institute of Tech- 
ile nology and a consulting mechanical engi- 
ae neer, has endeavored to remove the mys- a d 
ai. tery and confusion that have shrouded this Produces clean steam — no carry-over. 
7 subject. He shows how the subject is @ Saves up to 95% of the heat loss of 
nis alive and has a most practical and useful ordinary intermittent blowdown, 
hat hag caper apne — ae a @ Prevents Priming and Foaming. 
and e maintains interest in the subject by * . 
me- continual reference to the application of e yroiae — — simple 
“in each principle in a wide variety of prac- chemical treatment) . 
to tical apparatus such as airplane wings, @ Automatically Controls Boiler 
hor piping. — —— fenders, machine Water Concentration. 
esign, etc. mple terms are used to ex- ‘ 
ontds setae Gan Gvanbunes, t Indicates and Meters Blowdown, 
@ Practical for any size plant 
by The first two chapters give a condensed — large or small 
in; a ‘ ro ——s — — the i 
application o e basic principles of ge- 
ort ometry and drafting. The principles of HENSZEY COMPANY 
lew projection are clearly explained. The au- . 
thor emphasizes the correlation between Dept. C1, Watertown, Wis. 
iow orthographic drawing and descriptive ge- 
bar ometry as they relate to practical prob- 
mic lems. 
ect- Following chapters apply the principles 
ing of descriptive geometry to the design and 
mic assembling of machines and parts. The 
its, introduction of a principle is followed by 
ire. its application to an industrial problem. 
om- In the last chapter, the author discusses Cc Oo N T I N U Oo U S 3 L Ow D Oo Ww N 
~ur- ge short cuts learned in over 25 years 
ume of experience as a teache ° 
and for automotive companies pay S — Boiler Feed Regulators © Distillation Systems © Heat Exchangers 
rea- and as a consulting engineer. An appendix 2 % 
de dia Guiaas thie dees a Pm po Feed Water Meters Flow Indicators Proportioning Valves 
squares, cubes and roots of numbers, loga- also MILK EVAPORATORS and PREHEATERS 
na, rithms and trigonometric functions. BELLAS LEER RABE IIT OF Ean A AR i EE 
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CATALOG LIBRARY 


This monthly list of the latest standard catalogs and bulletins is designed to aid the 
engineer in maintaining his permanent catalog file of engineering data. The items 
listed, unlike those under Helpful Bulletins, will appear each month except for 
additions ‘and deletions dictated by space requirement or by the manufacturers 
issuing the bulletins. Use the Helpful Bulletins coupon in requesting these copies. 





BOILERS 


51 Steam Generators—Catalog almost 
completely devoted to cross-sectional 
drawings with accompanying listing of 
principal data of typical installations in 
rubber companies, steel works, sugar re- 
fineries, municipal plants, etc. Details of 
furnace water wall construction on inside 
= — 16 pages. Henry Vogt Machine 
0., Tae. 





52 Double-Pass Boilers—Bulletin R-M-1 
(6th edition); illustrates and de- 
scribes this line of riveted or welded 
double-pass steel firebox boiler. Three full 
pages of dimensions, ratings and other 
details including dimensioned line dia- 


grams; 8 pages. The Brownell Co. 


53 Boilers, Burners, Accessories—Bulletin 
GC-10; condensed catalog of regular 
products for stationary power plants. Each 
class of equipment summarized and illus- 





3--750 HP Skinner unaflow engines, each 
directly connected to 575 KVA Westinghouse 
220 volt, 3 phase, 60 cycle, 150 RPM alter- 
nating current generator, with 15 KW “V” 
BELT DRIVEN EXCITERS, 

Complete switchboard control apparatus, 
with switchboard operated variable speed 
synchronizing devices and automatic volt- 
age regulators. 

ALSO AVAILABLE: 

3—surface condensers with motor-driven 
circulating pumps. 

3—250 HP low pressure condensing steam 
turbines with auxiliaries. 


BEESON BROTHERS ENGINEERING CO. 


1628 E. 7th Street @ 


Complete, 
Modern 


575 KVA SKINNER 
UNAFLOW ENGINE 
GENERATOR UNITS 


AND IMMED/ATE 
DELIVERY 


This plant is one of the most modern me- 
dium-size steam power plants on the West 
Coast. It is complete in every detail. 

The units were installed in 1935 and fur- 
nished complete service for the building 
and presses of the Los Angeles Times. The 
plant has always been well maintained 
and is being removed from the Times Build- 
ing now only because if is too small to 
furnish power for the building which is be- 
ing enlarged to double capacity. 

This complete steam power plant is offered 
for i diate shipment, F.O.B, Los Angeles. 
For further information write or phone. 





Los Angeles 21, California 


Telephone MUtual 9151 





January. 1948—POWER GENERATION——Chicago, III. 















trated with line drawings and photographs. 

Illustrations accompanied by brief descrip- 

ag 12 pages. Combustion Engineering 
o., Inc. 


54 Standardized Boilers—Bulletin 746; 4 

page bulletin presenting construction 
and operation information and ordering 
specifications for this company’s Type M 
boilers. Bulletin illustrated, presents table 
of measurement and data. Springfield 
Boiler Co. 


55 Steam Generators—Presents reason 
for high efficiency; shows brief case 
histories of plants. Results of tests by 
independent authorities and “Facts You 
Should Know About Steam Generating 
Units.” Ratings, dimensions and other 
data presented. Springfield Boiler Co. 


5 Steam Generator—Bulletin 119; com- 
pany’s Type S steam generator de- 

scribed and features of construction are 

pointed out. Folder well illustrated and 

dimensioned drawings and table of dimen- 

= and sizes are given. Union Iron 
orks. 


57 Stirling Boilers—Bulletin describing 
Type H Stirling boiler for low-head 
room use. Several specific installations of 
the unit are cited, dimensional data are 
given for various sizes and capacities of 
the units. The Babcock & Wilcox Co. 


PRIME MOVERS 


58 Axial Flow Impulse Turbine—Bul- 
letin S-107; six types described; data 
for estimates; applications types, casings; 
wheels and blades; shafts, nozzles and 
bearings; overspeed stop and other gover- 
nor features; lubrication; 8 pages. The 
Terry Steam Turbine Co. 


59 Multi-Stage Turbine—Bulletin SR- 
114; Casing, lagging, wheels and 
blades; shafts, nozzles, bearings; governors; 
speed changer or synchronizer; governor 
valve and steam strainer; lubrication; 
general; 10 pages. The Terry Steam Tur- 
bine Co. 
60 Turbines, Pumps, Products—This 24- 
page catalog covers the company’s 
complete line of products from steam tur- 
bines to flexible couplings. Every product 
is discussed from the design and operation 
angles and the discussion is heightened in 
interest by the inclusion of many excellent 
photographs. Other products discussed are 
helical gears, centrifugal pumps, multi- 
stage pumps, screw pumps, blowers, com- 
pressors and speed reducers. De Laval 
Steam Turbine Co. 


61 Turbine Cleaning Manual—This 20- 
page bulletin covers the step-by-step 
solvent and manual cleaning of turbines 
from the inspection and preliminary clean- 
ing to draining and final inspection. The 
cleaning and bearings and governor, in- 
stallation of filter unit, circulation of 
cleaning solvent, and displacement of 
cleaning oil with new lubricating oil are 
steps which are covered briefly but clearly. 
Shell Oil Company, Inc. 
62 Steam Engines—Bulletin No. 306: 
Engineering data; tabular material, 
descriptions; 8 pages. Troy Engine & Ma- 
chine Co. 
63 Generating Sets—Bulletin No. 108, 
General description, typical installa- 
tions, engineering data tables, details of 
construction, completely illustrated; 24 
pages. Troy Engine & Machine Co. 


64 Stationary Diesel Engines—Depend- 
ability, adaptability of Diesel power 
described and applications pointed out. Its 
economical and simple design is stressed. 
Advantages of company’s equipment 
brought out; exceptionally well illustrated; 
24 pages. Enterprise Engine and Foundry 
10. 


Cc 
65 Steam Engines— Bulletin 306 de- 
scribes vertical steam engines. Full 
page table of engineering information on 
Types E and ST engines is presented as ts 
a section on construction details of such 
parts as piston and rod, cross head, crank 
shaft, etc. Well illustrated. Troy Engine & 
Machine Co. . 


66 Mechanical Drive Turbines—Bulletin 
H-16 gives direction on selection of a 
unit and tabular material or general 
specifications and material 
Twenty one of the unit’s features are 
pointed out and a large sectional 
and a table of dimensions and a dimen- 
sioned line drawing also are shown. Elliott 
Co. 


ELECTRICAL 


67 Qil Circuit Breaker—Bulletin 71B- 
6421 describes Unitop oil circuit 
breakers; ratings from 15 to 46 kv. 500,000 
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. WITH MANAGEMENT BACKING, WHY EXECUTIVE BACKING IS VITAL 
PAYROLL SAVINGS PLAN CAN Employees still want the benefits of the Payroll 
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“ HELP BUSINESS AND NATION Savings Plan. In fact, they need the P. S. P., 
= In 19,000 companies, the Payroll Savings Plan pong: gn page cape = —— 
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WHAT'S 
NEW? 


in Welding Fittings 


GET THIS BOOKLET—The Tube-Turn line of 
welding fittings is BIG, and stffl growing! This 
20-page Supplement to TT Catalog No. 111 
gives you data about important new items which, 
more than ever, make 
Tube Turns your one 
source of supply for all 
welding fitting requirements. 


TUBE-TURN 


WELDING FITTINGS AND FLANGES 


TuBe-Turn—72. M. Reg. U.S. Pat. Off. 
District Offices at New York, Philadelphia, Pittsburgh, 
Detroit, Chicago, Houston, Tulsa, San Francisco, Los Angeles 


Tube Turns, Inc., Dept. 4301 
Louisville 1, Kentucky 


Please send mea copy of Tube-Turn Catalog 
No. 111 Supplement. 
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to 1,500,000 kva interrupting capacity. Well 
illustrated. Allis-Chalmers Mfg. Co. 
68 Generating, Substation Equipment— 
Bulletin 25B6150 titled ‘‘More Power 
to U.S.A.” 32 pages; sKetches coverage of 
the company’s equipment from hydro and 
steam turbines to switchgear and circuit 
breakers. Unusually well illustrated. Allis- 
Chalmers Mfg. Co. 
69 Fuse Booklet—l6-page pocket size 
booklet tells of outstanding con- 
struction features of fuses—such as the 
renewable link and spring tension locking 
of links in circuit. Full-page wash draw- 
ings are used to emphasize features. Two 
pages of price and specification data are 
included. Ware Brothers. 
70 Electrical Precipitation—Cottrell 
Process is described and three gas 
cleaning problems—recovery of valuable 
material, cleaning for subsequent use, and 
the elimination of a nuisance are covered. 
Research Corp. 


AUXILIARIES, ACCESSORIES 


71 Strainers and Separators—Bulletin 
46-50; describes complete line of 
company’s strainers and separators. 
Dimensioned drawings and photographs; 
tables of sizes and complete description of 
applications, operation and design; 
pages. American District Steam Co. 
72 Atomizing Deaerators—Bulletin 4160; 
3 color drawing illustrates descrip- 


| tion of principle of operation. Advantages 


of deaerators are described and illustrated; 
marine deaerators also covered; 20 pages. 
Cochrane Corp. 
73 Condensate Return System—Descrip- 
tion of operation and possible sav- 
ings accompanied by line diagram and de- 
scription of how “Jet-Loop” works; typical 
installation pictured and described. Draw- 
ings and text show proven results from 
experience of users, 2-page spread of draw- 
ings and table of dimensions; 16 pages. 
Cochrane Corp. 
74 Low Pressure Evaporators—Descrip- 
tion of L. P. evaporators; types of 
evaporator plants, listing of advantages of 
L. P. submerged tube evaporators. Line 
diagrams illustrate principles brought out 
in descriptions. Typical installations are 
considered and analyzed; 12 pages. Con- 
denser Service and Engineering Co., Inc. 
75 Power and Industrial Equipment— 
Bulletin Q-12; describes and ilJus- 
trates company’s equipment for power and 
industrial use—steam turbines, motors, 
generators, feedwater heaters, turbo-charg- 
ers, steam jet ejectors, centrifugal blowers. 
Exceptionally well illustrated; 20 pages. 
Elliott Co. 
76 Heat Exchanger—This new bulletin 
describes the company’s Twin G-Fin 
Section; Builetin 1614; section character- 
ized as universal heat exchanger. Bulletin 
tabulates 21 features and corresponding 
‘advantages, describes design and construc- 
tion. Installation views shown, field re- 
ports included; 16 pages. The Griscom- 
Russell Co. 
77 Evaporators—Bulletin 364 describes, 
illustrates exporators for various ca- 
pacities and pressures; contains sections of 
special terest to plant engineers and 
executives; includes explanation of func- 
tions of evaporators, benefits obtained by 
their use; different types of evaporating 
systems and their association with plant 
balance. 26 pages. The Griscom-Russell 


Co. 
78 Soot Blowers—Bulletin F45; soot 
blowers in general are described. 
Description and operation of units, mate- 
rials and specifications and other pertinent 
information is presented; tables of steam 
consumption, boiler efficiency, fuel saving 
chart; boiler cross-sections with blower lo- 
cations indicated thereon and installation 
drawings and data are included; 10 pages. 
Marion Machine, Foundry & Supply Co. 
79 Water Heater Capacity Ratings—14 
tables are included in this ratings 
booklet showing capacity rat per hour 
for temperature rises of from deg (50 to 
70 deg) up to and including ratings for a 
150 F temperature rise (50 to 200 F). Table 
No. 15 presents the rate of flow of steam 
through pipes with steam from an initial 
gage pressure of one pound up to 150 psi. 
Marion Machine, Foundry and Supply Co. 
Open Heaters—Publication 4091, 24 
pages, covers three lines of open heat- 





ers for direct contact heating of boiler 
feed water and industrial process water. 
| Characteristics of design and operating in- 
| formation and installation photos are pre- 
| sented. Cochrane Corp. 

81 Coal Weighing Scales—Description; 
| outstanding features, specifications, 












EXTRA DOLLARS 


4 







... but 
no 
extra power! 


HAT’S the unproductive 

story when you use extra 
fuel to push heat through insu- 
lating sludge and scale deposits 
in your heat exchanger equip- 
ment. 


To save fuel dollars and restore 
rated operating efficiency of con- 
densers, coolers, preheaters— 
standardize with specialized Oak- 
ite cleaning and descaling com- 
pounds. They keep power-rob- 
bing sludge and scale at a mini- 
mum throughout the year. These 
fast-acting Oakite alkaline and 
acidic materials may be scientifi- 
cally applied so that cleaning- 
descaling costs are held to rock- 
bottom minimum, 


Why not confer with the Oakite 
Technical Service Engineer near 
you? Or write for how-to-apply 
data in the Oakite “71” Digest 
of maintenance-cleaning proced- 
ures. In-plant service and help- 
ful literature are free for the 
asking. Call or write today! 


OAKITE PRODUCTS, INC. 
16C Thames Street, NEW YORK 6, N.Y. 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 





Specialized Industrial Cleaning 


MATERIALS ¢ METHODS © SERVICE 
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line drawings, photos; 4 pages. Beaumont 
Birch Co. 
82 Steam Specialties—Collection of fold- 

ers steam trap, air trap, reducing 
valves, classes E, B and H pump governors, 
automatic boiler feedwater controller; parts 
and units list prices; descriptions; illus- 
trations; tables of capacities. The C. E. 
Squires Co. 

Deaeration—Data book; No. N-15 gives 

reasons for and principles of deaera- 
tion; cold water deaeration; tabular draw- 
ing and chart material presented; well il- 
lustrated; 20 pages. Elliott Co. 

How to Choose a Steam Trap—Trap 

selection, trap rating, trap capacity 
factors, individual trapping, determining 
lift; traps for unit heaters, pipe coils, fan 
system heating surfaces, steam jacketed 
kettles, autoclaves, laundry equipment, pa- 
per makers, etc.; installation, operation, 
maintenance, instructions; specifications 
and capacities, corrosive service; 42 pages. 
The V. D. Anderson Co. 


WATER TREATMENT 


85 Index for Calcium Carbonate—Re- 
print of paper by John W. Ryznar; 
tables and charts; 16 pages. National Alu- 
minate Corp. 
86 Boiler Feedwater Q & A—Bulletin 
30; 102 questions and answers on 
various problems of boiler feeawater; 16 
pages. National Aluminate Corp. 
87 Water Treatment—Scale and corro- 
sion control in potable water supply; 
reprinted paper presented by Hanlon, Stef- 
fen, Rohlich and Kessler; 12 pages. Na- 
tional Aluminate Corp. 
88 Water Conditioning Service—‘‘The 6 
Fundamentals of Betz Water Condi- 
tioning Service’ illustrates and describes 
how this company extends a supervisory 
service for boiler water conditioning. Book- 
let shows complete operation of these 6 
steps; 16 pages. W. H. & L. D. Betz. 
go Water Softener—Bulletin 607; bene- 
fits and economies of soft water; typ- 
ical applications; how it works; types; 
design and features; backwash and brine 
rinse regulators; how to modernize present 
softener; aerators, degasitors, chemical feed 
systems, chemicals; 20 pages. Elgin Soften- 
er Corp. 
Softener Handbook—Manual, semi- 
and full-automatic zeolite water 
softeners are covered in Bulletin 315. Water 
softener plant discussed in the first 
section and operating cycles and plant 
supervision is next considered. The third 
section is “Selecting Manual or Automatic 
Equipment”; this is accompanied by a 
table of comparison data. Graver Tank & 
Mfg. Co., Inc. 
91 Hot Process Water Treatment—Form 
326 is a case study bulletin; covers 
results of an installation of the company’s 
hot process equipment at Kankakee Ord- 
nance Plant. System was designed to pro- 
vide 60,000 h of properly conditioned 
water, free from hardness, scale forming 
minerals and corrisive gases. Graver Tank 
Mfg. Co., Inc. 
92 Water Treatment—Control of Fouling 
Organisms in Fresh and Salt Water, 
by John G. Dobson. Life history of these 
organisms; method:of control. Wallace & 
Tiernan Products, Inc. 
93 Industrial Water Treatment—Micro- 
biological Control of and Through 
Industrial Waters; spot summaries of im- 
provement of process efficiency and product 
quality of proper sterilization. Wallace and 
Tiernan Products, Inc. 
94 Cooling Water Treatment—Bulletin 
10 is an engineering information 
sheet on treatment of cooling water. A 
brief explanation of reaction in heat ex- 
changers, condensers, etc., is presented. Bul- 
letin describes necessary treatments. Liquid 
Conditioning Corp. 
9. Condenser Water Treatment—Chlorin- 
ation of Condenser Cooling Water, 
by R. B. Martin; important consideration 
in ‘chemical treatment of cooling water 
circuits. Wallace & Tiernan Products, Inc. 
96 Clarifying and Softening Water— 
Eight-page catalog ‘“‘Reactivator for 
Clarifying and Softening Water by Upward 
Sludge Filtration.” First part of the book- 
let tells how the reactivator works and 
how the sludge blanket is kept in control 
so as not to flow out with the clarified 
water. Line diagrams illustrate the prin- 
ciple of operawun. Graver Tank & Mfg. 
Co., Inc. 
7 Feed Water Treatment—This 4-page 
folder tells how the company’s engi- 
neering applied to boiler feed water prob- 
lems can result in savings. It tells of the 


different procedures and presents diagrams 
of equipment arrangement. Typical instal- 
lations in dairy, cosmetic, aircraft, laundry, 
and other plants are pictured. Illinois 
Water Treatment Co. 


98 Chemical Feeding and Proportioning 
—Bulletins 1100 and 1713A; use of 
adjustable chemical feeder for water treat- 
ing, sewage, chemical processes, petroleum; 
plan and sectional diagrams; descriptions; 
photos; general specifications; 2-page table 
of capacity schedules; list of chemicals 
handled; accessories; drawings of boiler 
water conditioning systems; 5-page de- 
scription of method of automatic inter- 
mittent feed of conditioning chemicals 
direct to the boilers; 20 pages. Propor- 
tioneers, Inc. 
9 Automatic Proportioning — Bulletin 
1200, 28 pages. Handy reference book 
containing wealth of information on au- 
tomatic flow responsive equipment and 
methods in continuous process operation. 
Photos of equipment and installation are 
supplemented by many flow diagrams and 


| 


detail drawings. Complicated subject made 
exceptionally clear and understandable by 
careful arrangement and two-color dia- 
grams. Proportioneers, Inc. 
1 Water Conditioning Instruction Book- 
let—Bulletin 28X6385 was written es- 
pecially for guidance of power plant opera- 
tors. It touches upon importance of 
feedwater control, care of test procedures. 
Handy reference tables given as aid to 
reporting results. Allis-Chalmers Mfg. Co. 
101 Complete Water Conditioning Service 
—This 4-page bulletin describes this 
company’s complete water conditioning 
service—analysis, design fabrication, in- 
stallation and maintenance of water treat- 
ing equipment. Typical installations are 
pictured and brief sketches of the men 
behind the service are given. Graver Tank 
& Mfg. Co., Inc. 


COATINGS, TREATMENT 


102 Protective Coatings—Four-page fold- 
er 844-246 describes Bitumastic Hi- 


Womltutore GEMtar t0,,Z, 
WATER CONSULTANTS AND CHEMISTS 
FOR INDUSTRIAL AMERICA 


11 WEST 42nd ST. - NEW YORK 18, N.Y. 


Canadian Distributor 
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Heat Gray, a specialized industrial protec- 





pte =| tive coating which is said to resist -pecific 
A i FOLL TH corrosion and temperatures up to 1200 F. ties are 
: The folder is in two colors and contains C 
- several photographs of equipment on which 118 a 
Bitumastic has been applied. It also gives Constr 
a list of uses for the material and a chart of unit 
giving its characteristics. Walles Dove- burner 
Hermiston Corp. of perf 
103 Seer nesses a soot 
and fire scale removing compound is 
eee and INSTALL BEAUMONT described in this 6-page folder. Resulte 
obtained from the use of this compound 119+ 
ANTI-FRICTION GATES are described in the first part of the c 
folder and then a list of things which gasolin 
ae ; : the company guarantees the material will of rece 
@ Many utilities are replacing their present — are listed. Tables of dosage are 18 pag 
é a ES | presented and another table shows losses fornia. 
gates with Beaumont improved anti-friction due to soot and fire scale. Dominion Chem. 120 ‘ 
type gates. Since the first order from one ical Co., Inc. f 
ain de Boiler Rust Treatment—This 4-page damen 
utility in 1942, many repeat orders have been 104 bulletin. describes the company's lie ew 
received for installation in this company's “Rustoff” chemical which is said to “build practic 
th hand resistance to rust and scale corroded and of Cal 
other power pianis. ——— —, —o — = how 1 21 I 
‘ e treatment works and what results may 
In all cases, these gates have 5 aid aoc be expected from its use. A brief descrip- prrente 
satisfactory service. According to one user, tion of the company’s service department mental 
“No trouble whatever has been experienced is included: Dominion Chemical Co., Inc. fuels; 
: : 105 Fuel Oil Treatment—Several bulletins ficatio1 
opening and closing these gates—and no have recently been announced by this nance; 
. company descr g completely the appli- terial, 
cr omg has been necessary other than cation and effect ot its ial oll treatment Texas. 
eriodic greasing’. compound an esel engine solvents. 
P g c g Wilcolene Mfg. Co. 122! 
Many leading plants throughout the country gines, 
are finding it economical and time-saving to HEATING, COOLING - ‘ 
: Cooling, Heating, Air Conditioning-—- we 
install Beaumont trouble-free type gates such 106 Collection of bulletins: poaerie 42 pag 
as those pictured at left. Follow the leaders and pry oo ge oan na pr gy capacity am. fore : 
“ago condensed physical data, numerous photos 
do the same. These gates are made in sizes of installations, full page color diagrams 123} 
from 14" to 30’. Request complete information. of flow of air, compressed air, water, water and tk 
ae spray, etc. Niagara Blower Co. the lu 
One contract—one responsibility 107 Insulating Cement—Ease of applica- and tl 
tion, efficiency; ease of maintenance ous OF 
1] f T g i 8 C a application recommendations; heat loss pre o 
calculations, 4 pages. Baldwin Hill Co. ee 
108 Water-Cooled Stoker—Catalo;g W; ing to 
1503 RACE STREET ¢ PHILADELPHIA 2, PA. drawings of installations, features; genera 
; furnace views; 8 pages. American Engi- Brothe 


y ee : neering Co. 
oignee manejo Srecto see) N04 1 09 ae eee, views; 1 24 
D eatures of various parts; cross-sec- 
: ee ee wes baa wll hail tional view of furnace with installation; cante, 


listed features; 8 pages. American Engi- petrol 
neering Co. 


ous gr 

INSULATION reason 

ny ——___—_—_ STOKERS ular j 
110 ot Se ge gore ag A 

4 war Installations” of power plants 

Time and Fuel the United States are covered in Bulletin 125: 


0 . 10. Trend in new central stations and in- 
Increase Boiler Efficiency dustrial plants is sketched and outstanding gear 


features of design of best stations described drawi 


— a briefly. A table presents an industry classi- Steam 
a i. aa fication of power plants by types of firing. 126. 
= a ee Fairmont Coal Bureau. | 





111 Pneumatic Spreader Stoker—Three- — 3 
. . fold booklet on the inner pages of pee 
has been doing this for many 2“ site | which there are 30 spirally-bound vertical Waldr 
steam plant operators for more ’ -- pages which fold bac’ e e story 0 
. 7” - the stoker, installation, features, construc- 
than twenty years. It automati- — r tion, principles, engineering, types and 127 
cally and safely keeps scale and ha eal models, typical installations; well illustrat- for 36 
corrosion out of boilers. y : P ed; 33 pages. Iron Fireman Mfg. Co. cnt 
= 112 Poweram Stoker—Bulletin 7121; es~ ~ 
sentials of successful stoker; fuel 


ALL YOU DO control, fuel convoying, fan capacity, con- Blowe 
; eae —— 18 pages. 

: ° Models for L _ ron reman g. Co. 

is to apply just a few ounces of a ae ‘tb. “4 113 Coal Reference Bulletin—Bulletin 8, 128 

Sand-Banum once a week. Sand- and 600-900 Ib. Underfeed Stoker Firing, Bulletin 


covers factors involved in selection of mul- and | 
Banum does the rest. 1-16 oz. up tiple retort stokers, principles, design data sd 
can protects 1-250 Hp boiler for and drawings of typical installations; 6 
1 month. : pages. Fairmont Coal Bureau. 129 
114 Stoker Firing Operation—Single Re- dimer 
You Are tort Underfeed Stoker Firing is the p> mm 
Cordially I d W — 5 gig = oly wore wr A J bo 12 pa 
Cordia nvited to Write . ureau. a complete analysis of the 
rth sie: Mae Regarded as tops by many engineers ce see See a ee eee 130 
alate because its combination of features con- are described and principles of operation i. 
“The Entirely Different sisting of an open type, water filled are outlined.. Fairmont Coal Bureau. aaa 
Boiler and Engine Treatment” counter-balanced float and friction free OIL, GAS BURNERS aon 
ER valve movement assure a unit which re- niin mn site stale, Saiation. tania 131 
sponds to very slight water level changes. 115 Dainese Wie how thse abitin abenntan. ; 
control, drawings; 4 pages. Peabody Engi- ba 
AMERICAN " neering Corp. one 
SAND-BANUM STETS COMPANY, 1440 BROADWAY 116 oil Burnere—Bulletin 1108. we types Co. 
° of oil burners, A and H; air registers, 
NEW YORK 18, N. Y. oil atomizers, drawings; 4 pages. Peabody 132 


COMPANY, Inc. Engineering Corp. Prteomy 
9 ROCKEFELLER PLAZA, F E E D R EF G U L ATO R 117 Industrial Oil Burner—New rotary two | 
NEW YORK CITY 20 fuel oil burner, designed for firing chart 


No. 6 or lighter oil, is described in Form 
1160B. Illustrations of the units, lists of 133 
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-pecifications and a table of load capaci- 
ties are given. Iron Fireman Mfg. Co. 

41g o# Burner—Wide-range Y-jet steam 
. atomizing oil burner is described. 
Construction, application and advantages 
of unit are shown and bulletin tells how 
burner has established excellent standards 
of performance. The Babcock & Wilcox Co. 


OIL, LUBRICATION 


1 1 9 Lubrication Recommendations—Spe- 
cial oils for Diesels and heavy-duty 
gasoline engines; facts about oil; tables 
of recommended oils for various models; 
18 pages. Standard Oil Company of Cali- 
fornia. 
120 Cutting Fluids—Facts about cutting 
fluids, machine tool operations; fun- 
damentals of cutting; how to apply; metal- 
lic cutting tools; tabular material; shop 
practices; 50 pages. Standard Oil Company 
of California. 
121 Diesel Operation—Relation of fuels 
and lubricants to the operating effi- 
ciency of the diesel engine; diesel funda- 
mentals; maintenance; lubrication and 
fuels; supercharging; selection and classi- 
fication of fuels; fuel injection mainte- 
nance; improving cleanliness; tabular ma- 
terial, charts, formulas; 114 pages. The 
Texas Co. 
122 Engineers Report on Oil—Engine 
tests, laboratory tests, effects on en- 
gines, bearing corrosion, actual service 
data, filter clogging, service experience; 
well illustrated with photos and charts; 
42 pages. Standard Oil Company of Cali- 
fornia. 
123 Lubricants Service Handbook—28 
pages in this booklet on_ lubricants 
and their application. The development of 
the lubricant, its features and advantages 
and the manner in which it meets vari- 
ous operating conditions take up the fore 
part of the booklet. “Recommendations” 
section where the manufacturer tells just 
what grease or oil should be used accord- 
ing to speeds, temperatures, pressures and 
general service conditions is given. Fiske 
Brothers Refining Co. 
124 Oil Products for Industry—Cutting 
oil, processing oils, general lubri- 
cants, refrigeration oils, Diesel oils, sol- 
vents, greases and waxes are among the 
petroleum products for industry which are 
described in this 4-page folder. The vari- 
ous grades of each oil are analyzed and the 
reasons why they are fitted to each partic- 
ular job are given. Sun Oil Co. 


POWER TRANSMISSION 


125 Speed Reduction, Increase Gear—Bul- 
letin S-130; description; gear cases; 
gear and pinion; bearings; lubrication; 
drawings and photos; 8 pages. The Terry 
Steam Turbine Co. 
126 Flexible Couplings—Bulletin 57; two 
pages of drawings and tables of rat- 
ings for company’s flexible couplings. In- 
stallations are shown and features of the 
various types are discussed; 20 pages. John 
Waldron Corp. 
12 Fluid Drives—Bulletin 8019 tells 
about automatic fluid speed drives 
for 3600 rpm boiler feed pumps. Cutaway 
illustration and curve shows operational 
improvement and construction and operat- 
ing features are pointed out. American 


Blower Corp. 
VALVES 


1 28 Regulating Valve—Bulletin 1-A; valve 
data book, description, dimensions 
and lists of parts; typical installations, 
rated capacities; prices; 52 pages. Atlas 
Valve Co. 
129 Pressure Reducing Valve—Bulletin 1- 
C; sectional drawings, list prices, 
dimensions and weights; operation and 
adjustments; capacities for steam and air; 
12 pages. Atlas Valve Co. 


130 General Service WValve—Bulletin E- 
150; valves for blow-off; fire protec- 
tion, soot blower lines, acids, process, etc.; 
description; exploded views; features; di- 
mensions, weights and list price tables; 
parts and parts lists; 14 pages. Everlasting 
Valve Co. . 
131 Valve—Bulletin E-100; for boiler room 
service; photos; descriptions, parts; 
features; pressure rating indexes; size, 
shipping weight and price tables; ordering 
a 30 pages. Everlasting Valve 


‘O 

132 Diaphragm Motor Valve—24 pages. 
Covers Why and How of unit’s de- 

sign. Materials specifications given as are 

two pages of engineering information and 

charts. Kieley & Mueller, Inc. 

133 Butterfly Valves—Builletin 77 de- 
scribes butterfly valves especially de- 





‘S 


MODEL C & 


If you are losing live steam in superheated 
service, because traps leak, Nicholson weight- 
operated traps offer a now widely adopted 
remedy. Though “cooked” dry, the valve of 
these traps holds tight due to its weight opera- 


DO YOUR STEAM TRAPS 
‘COOK’ DRY AND LEAK? 


7?” Nicholson Weight-Operated Traps 
Effect Substantial Steam Savings 


“= MODEL WO 


7 FEATURES liked 
by Maintenance Men 


(1) Leak-proofed by 
fluid seal over 
valve. 


(2) Not dependent on 
buoyancy of float. 


(3) Unaffected by re- 
evaporation. 


(4) Non-wire drawing. 


Rugged, to take 
unavoidable abuse. 


Not easily affected 
by dirt, pulsation. 


(7) Of stainless steel 
where it counts. 


Catalog 444 


tion. Steam savings in remarkable quantities or see Sweet's 


are reported from some in- 
stallations. Types for every 
application and pressures 
to 1500 Ibs. 


W. H. NICHOLSON & CO. 


160 OREGON ST., WILKES-BARRE, PA. 
Valves %& Traps % Steam Specialties 

















JEFFERSON 
Specialty UNIONS 


. 


with the 
RECESSED 
BRASS 
SEAT 


Make Better Piping 
Installations Possible 


Jefferson Union Tees with a union on 
the run are available with pipe ends 
threaded either All-Female or Male and 
Female. Used wherever a union is de- 
sired near a tee, they assure improve- 
ment in piping installations. 


All Jefferson Specialty Unions feature 
the Jefferson Recessed Brass Seat, 
which, located in a recess away from 
the runway of the fitting, cannot be 
dislodged regardless of how far pipe 
ends are screwed into the fitting. 


Write for latest catalog or 
see your nearest distributor. 


JEFFERSON UNION CO. 


601 W. 26th St., New York 1, N. Y. 


Factories at LEXINGTON 72, MASS., 
LOCKPORT, N. Y. 
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Learn the secret 
of BIG EARNINGS in... 
COMBUSTION ENGINEERING 


There are D prne of good pay jobs in the 
power field today. Increase your earnings 
now—be a Hays-Trained Combustion 
Engineer. Just a little of your spare time 
required for the simple, easy-reading Hays 
Home Study Course. Hundreds of others 
have made better jobs for themselves 
through Hays training. So can YOU. 
Write for Free Book Now! 

Hays Institute of Combustion 
430 N. Michigan Ave., Chicago 11, Ill. 
(Dept. 21) Our 28th consecutive year 


HAYS INSTITUTE OF COMBUSTION 
430 N. Michigan Ave., Chicago 11, Ill. 
(Dept. 21) Please send free book. 
Name. 

Address. 

City. 
Cc y Name 


1 


























STANDARD 
for SAFETY! 


Davis Boiler 
Stop-and-Check 
Valves No. 102 


DAVIS Stop-and-Check Valves have long been ‘‘Standard for Safety’ 
in boiler plants throughout the nation. 











NO. 101—Designed particularly for finest high pressure, heavy dut: 
steam plants. Features an external oil dash pot and counter-weighte 
lever which can be moved by hand at any time to test the valve— 
also provides visible action. Inside, it is as clean and simple as a 
streamlined globe valve. 


NO. 102—The popular valve for general service. Features an in- 
genious valve design with internal steam dash pot which eliminates 
any tendency to chatter. 


BOTH TYPES are available in a complete range of sizes. Globe, 
angle, corner or elbow body patterns. Semi-steel, carbon steel, or 
alloy steel bodies, with suitable trim for any pressure and temperature. 

No. 101 For prompt service, send an outline of your requirements. 


<s> DAVIS REGULATOR CO. 








Consult Us For: 
CHIMNEYS... 
FURNACE WORK... 
BOILER SETTINGS 


ew 





THE IMO pump 


IS RELIABLE BECAUSE 


iT 1s SIMPLE.... 


The IMO pump has only three mov- 
ing parts and no valves, timing gears, 
pistons, cams, vanes or delicate ad- 
justments to get out of order or re- 
quire maintenance. 


IMO pumps have an outstanding 
record of trouble-free performance in 
lubrication, hydraulic, governor and 
fuel oil services. 


For further information send for 
catalog 1-135-G. 








IMO PUMP DIVISION 


of the 
cy EAM TURBINE CP 


TRENTON 2, NEW JERSEY 


AMERICAN CHIMNEY CORP. 


143 Fourth Ave., New York 3, N. i . 

BRANCHES: . tn 
BOSTON @ PHILADELPHIA e CLEVELAND \\g LAY 
DETROIT e@ PITTSBURGH e CHARLOTTE 
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signed for diaphragm motor valve opera- 
tion. Characteristics and construction fea- 
tures described; a chart shows flow char- 
acteristics taken from actual tests. Sec- 
tional and detailed drawings of valves are 
used to list various parts. Fisher Gover- 
nor Co. : 
134 Control Valves—Catalog 546 covers 
line of control valves for air, gas 
oil, steam or water up to 500 psi. Appli- 
cations are described and line drawings, 
detailed engineering information and ma- 
terial classifications are presented. 
Nicholson & Co. 


35 Air Release Valve—Operation, con- 
struction and essential requirements 
of air release valves described in Bulletin 
140. Discusses dangers of air in pipe lines 
and solution to problem. Simplex Valve 
& Meter Co. 


136 Self-Cleaning Strainers—Bulletin 465 
presents tables of screen specifica- 
tions and total free hole area to facili- 
tate correct screen selection. Tables of 
dimensions of cast iron, cast bronze, cast 
steel and stainless steel strainers. Charts, 
illustrations and photos complete bulletin. 
Leslie Co. 


MAINTENANCE 


137 Maintenance Jobs—This guide tells 
how better to perform commonly oc- 
curring power plant maintenance and 
cleaning operations, Illustrated manual 
gives specific material and method recom- 
mendations for handling cleaning, degreas- 
ing, descaling, derusting, paint stripping, 
etc. Booklet is completely indexed and 
reference is made by colored type strips on 
edge of the pages; 22 pages. Oakite Prod- 
ucts, Inc. 
138 Condenser Tube Inserts—Description 
of Flowrites; illustrated, accompanied 
by report of tests on Flowrites made by 
M.I1.T. Tables and charts of test results 
are presented; description of how to install 
inserts given; 8 pages. Condenser Service 
& Engineering Co., Inc. 
139 Building Maintenance Guide—‘‘Over 
the Rough Spots,’”’ provides answers 
to more than 100 problems inherent in 
maintenance and construction of all types 
of buildings. Its 48 pages are packed with 
information about floors, walls, founda- 
tions, roofs, etc. Special information of 
interest to railroads, mines, utilities and 
water works. Stonhard Co. 


CONTROLS, METERS 


1 40 Damper Regulators—Bulletin 4-A; for 
low a. heating, medium pres- 
sure power and high pressure power boil- 
ers; what they do; how to specify; typical 
installations (drawings); adjustments; list 
prices; technical descriptions and parts 
lists; 20 pages. Atlas Valve Co. 
141 Recording Flow Meter—Bulletin 349: 
what it does, features, chart of rated 
capacity; construction and operation; in- 
stallation drawings, tables of capacity; 
photos; 8 pages. Builders-Providence, Inc. 
142 Propeller-Type Meter—Bulletin 350A; 
for main-line metering; applications, 
description, installation, materials of con- 
struction; features; table of capacity, 
shipping weights; specifications, drawings; 
4 pages. Builders-Providence, Inc. 
143 Centralized Combustion Control— 
Bulletin 43-605; application to vari- 
ous types fuels and burning equipment; 
controller, measuring elements, pilot de- 
vice, power units, etc.; 24 pages. The 
Hays Corp. 
1 44 Combustion Meters—Bulletin 44-550; 
reasons why it is i aan 
able, simple, rugged, easy to 
to maintain, speedy, easy to nes ce Re 
well illustrated by explanatory diagrams: 
16 pages. The Hays Corp. 
1 45 Remote Feed Water gee age 
471 describes Type P regulator for 
remote control of boiler feed water. Con- 
struction features of unit are described 
and complete hook-ups of the regulator 
with different types of valves are shown. 
Complete descriptions of hook-ups are 
given. Northern Equipment Co. 
4 46 Liquid Level Indicators—B ulletin 
WG-1822, 16 pages, describes liquid 
level indicators for boilers, heaters and 
other vessels in industrial and central sta- 
tions. Construction and operating details 
are covered. Installation instructions and 
specification information given. Yarnall- 
Waring Co. 
147 Electronic Instruments—Bulletin 231 
describes recently-developed line of 
electronic instruments for temperature, 
flow and other factors. Measuring circuits 
are described and diagrams presented; 
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these diagrams include resistance bridge, 
potentiometer circuits, impedance bridge 
and calculating circuits. Bailey Meter Co. 
48 Feed Water Regulation—Bulletin 429B, 
12 pages, covers the company’s auto- 
matic flow regulator for controlling boiler 
feed water. Photos of installations, charts 
and studies of boiler water level control 
under various conditions of pressure and 
information on operation and construction 
of the unit are given. Specifications are 
listed. Northern Equipment Co. 


1 49 Engineering Monographs—Series of 
eight on automatic combustion con- 
trol: 1. How Close Can Steam Pressure Be 
controlled? 2. Why Operate Automatic 
Combustion Control from Changes in 
Steam Pressure? 3. Adapting to the Char- 
act°ristics of Underfed Stokers. 4. Adapting 
to Spreader e Stokers. 5. Adapting to 
Chain or Traveling Grate Stokers. 6. Adapt- 
ing to the Characteristics of _Pulverizers. 
7. Adapting to the Characteristics of Oil 
Burners. 8. Adapting to the Characteristics 
of Gas Burners; total 37 pages. The Hays 
Corp. 
150 Draft—Bulletin 46-472; what draft is; 
where it is found; how it is measured; 
what the draft gage tells, where to measure 
draft and pressure in steam plant; where 
to connect draft gages; how to install; 
drawings; 20 pages. The Hays Corp. 
151 Flue Gas Analyzer—Bulletin 45-668; 
principle of operation; construction 
features; technique; models and prices; 
Burrettes—classification and uses (table); 
what flue.gas analysis tells us; 16 pages. 
The Hays Corp. . 
152 Indicating, Control Systems—What 
they are, what they can do; Bulletin 
14B6641. Description of how transmitter, 
receiver and indicator of systems are con- 
structed, how they work, their advantages 
and specifications. Illustrated with photo- 
graphs, diagrams, charts; 12 pages. Allis- 
Chalmers Mfg. Co. 
153 Water Gages—Condensed catalog, 
Bulletin E, of company’s complete 
line of water gages. Each model illustrated 
and accompanying table gives sizing infor- 
—el 8 pages. Ernst Water Column & 


154 §! Stainless Steel Bellows—Bulletin SSB- 
46; contains diagrammatic cross-sec- 
tion views and up-to-date information con- 
cerning the use of. these bellows as 
equalizers, compensators, expansion joints, 
flexible connectors for flow control, vapor 
and steam traps, thermostatic instruments, 
etc. Completely illustrated; 12 pages. Chi- 
cago Metal Hose Corp. 
155 Pitot Equipment—Three section Bul- 
letin 50; gives complete details of the 
use of Pitot tubes and rods, instructions 
in the use of the company’s portable Pitot 
recorder, together with theory, formulae, 
notations and curves. Completely indexed; 
20 pages. Simplex Valve & Meter Co 


156 Te Tem maine Regulators—Bulletin 7- 

types; descriptions; list prices, 
pir material, photos; list of parts; typ- 
ical installation drawi ngs; tables for 
finding sizes of control valves required to 
heat given quantity of water; 16 pages. 
Atlas Valve Co. 


157 Draft, Excess Air and CO:—Bulletin 
39-341; discussion of the relation of 
these elements to the installation and serv- 
icing of bituminous and anthracite stokers 
by Arnold Soller; 12 pages. The Hays Corp. 


158 Liquid Level Controllers—Bulletin 
A-100 is a 4-page catalog describing 
this company’s Types G and D liquid level 
regulators. Excellent cross-sectional views 
of the units are presented and their opera- 
tional and constructional features are de- 
scribed. Dimensions, capacities and ship- 
ping weights are presented. Stets Company. 


15 Boiler Feed Control—Bulletin 463, 16 
pages, describes boiler feed control 
systems at Westover, Greenidge and Jen- 
nison Stations of N. Y. State Electric and 
orp. Completely illustrated with 
photos and line drawings. Tables of sig- 
nificant data included, Northern Equip- 
ment Co. 
160 Water Level Control—“Controlling 
Water Level on Combustion Engi- 
neering Type VU Boiler” is title of Bul- 
letin 455. These four pages present photos 
and chart reproductions and tell the de- 
tails of the company’s control equipment 
on this particular type of boiler. Northern 
Equipment Co. 
161 Water Level Control—Bulletin 459, 8 
pages, —" of water level cen- 
installation Wyman-Gordon Co. 
Good illustrations 7m. details of installa- 
tion. Table of significant data given. 
Northern Equipment Co. 
162 Boiler Water Level Control—Bulletin 
467 and 465, 8 pages each, describe, 





THE COTTRELL PROCESS OF 
ELECTRICAL PRECIPITATION 


For gas cleaning, smoke abatement and removal of dust, 
fume, tar and other suspended matter from gas, there has 
been one universally accepted process for more than thirty 
years. In answer to your special problem, a Cottrell instal- 
lation incorporating this rich experience in research, de- 
velopment and worldwide operation means the complete 
fulfillment of your requirements. 





RESEARCH CORPORATION 


NEW YORK 17: 405 LEXINGTON AVENUE 
CHICAGO 3: 122 $O. MICHIGAN AVENUE 

















TEMPLETON RETURN STEAM TRAPS 


for Pumping, Boiler Feeding, Draining Heating and Vacuum Lines 


Pumps Water at any temperature or 
pressure. 
Open float cannot burst. 


Valves and Seat Bronze or Stainless 
Steel. 


Sizes 1 in. to 4 in. inlet and outlet. 
Capacity 2500 lbs. to 60,000 lbs. water 
discharge per hr. 
TEMPLETON BROS. 
Hyde Park 36, Mass. 














"Boiler Repairs Reduced 


veret NATIONAL Sea PROTECTOR 


You, t00, wits ting the National 
Girth Seam Protector saves 
trouble and money by prevent- 
ing leaks and fire-cracking on 
new or old seams in boiters. 
Sections consist of wedge nut, 
cap screw metal lug and refrac- 
tory covering; are easily at- 
tached: We can make immedi- 
ate deliveries. Send for descrip- 
tive bulletin. 


NATIONAL BOILER PROTECTOR CO., 928-29 REIBOLD BLDG. DAYTON, OHIO 
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A 


TANGENTIAL 
PACKING 
RING 


This is the famous pack- 
ing ring design that has 
set the standard for the 
industry more than 50 
years. It has been cop- 
ied by many—but never 
equaled or surpassed. 


Tangentially cut, France 
Rings form a perfect 
seal that is self-com- 
pensating for wear. This 
means uninterrupted 
service free of costly} 
shutdowns. 


Can be installed in 
packing cases of any 
manufacture. 


Write for Free Brochure 
‘Industrial Packing’’ 


Manufacturer o1 
Complete Packings 
and Packing Rings 


FRANCE 


PACKING COMPANY 
PHILADELPHIA 35, PA. 





Sales Agents in Principal Cities 
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respectively, control installations at Buz- 
zard Point plant and West Reading Sta- 
tion. Both give exceptionally detailed re- 
ports of the installation complete with 
tables, photos and drawings. Northern 
Equipment Co. 


PACKING GASKETS 


163 Metal Packings—Bulletin filled with 
information on line of metal pack- 
ings for industrial use. Understandable 
line drawings accompany descriptions. 
Packing rings, wiper rings and piston rings 
also are described and illustrated. France 
Packing Co. 


FITTINGS 


164 Welding Fittings—Allowable working 
pressures; power, oil, district heat- 
ing, refrigeration, gas and air piping; 14 
tables and directions for use; 18 pages. 
Tube Turns, Inc. 


165 Welding Fittings—Volumetric capaci- 
ties, 2 pages of formulas for compu- 
tation of capacities; 6 pages of tables; 12 
pages in book. Tube Turns, Inc. 


166 Unions—Complete line of malleable 
iron unions and convenience unions; 
illustrations, descriptions, size and list 
prices; descriptions of materials and work- 
manship; 24 pages. Jefferson Union Co. 


167 Welding Fittings—Bulletin 47-1 cov- 

ers stainless steel welding fittings... 
90 deg elbows, 45 deg elbows, 180 deg re- 
turns, lap joint stub ends, tees, caps, re- 
ducers. Specifications for each type are 
presented and tables give complete dimen- 
sional data. Information on welding of 
stainless steel is given. Midwest Piping & 
Supply Co., Inc. 


PUMPS 


168 Horizontal Duplex Piston Pumps— 
Bulletin 230-1; specifications, steam 
end, liquid end; capacity tables for pres- 
sure service, light pressure service; dimen- 
sions, drawings, tables; 4 pages. Warren 
Steam Pump Co., Inc. 


169 Steam Heat Vacuum Pumps—Bulletin 
226-1; specifications, drawings, gen- 
eral information, tables of sizes and ca- 
= 4 pages. Warren Steam Pump 
o., Inc. 


170 Hydraulic Pressure Pump—Bulletin 
238; specifications, sectional photos, 
important features; full page table of ca- 
pacity sizes, pipe sizes, pressure: 4 pages. 
Warren Steam Pump Co., Inc. 


171 Screw Pumps—Recommended uses; 
advantages; tables of capacities and 
sizes; charts of test results; dimensioned 
drawings; suctions and discharge, packing 
box sizes, shipping weights tables; speci- 
fications; installation and maintenance; 
theoretical horsepowers; viscosity classifi- 
_— 18 pages. Sier-Bath Gear & Pump 
O., inc, 


172 Centrifugal Pumps—Booklet describes 
basic action of centrifugal pumps, 
tells of the science of centrifugal action 
and the physics of pumping. Performance 
curves are presented. Descriptions of the 
company’s self-priming centrifugal pumps 
are given and how they operate is ex- 
plained. Typical use of the units are 
pointed out and installation and operation 
explained; 20 pages. Marlow Pumps. 


173 Centrifugal Pumps—Bulletin 240, 6- 
page folder describing single stage, 
double suction. Type DBL centrifugal 
pump. Features of the pump resulting 
from its construction and engineering; a 
sectional view which is used to point out 
other advantages of the unit. Tables of 
metal specifications and capacity ratings 
in eallons are also given. Warren Steam 
Pump Co., Inc. 


174 Multi-Stage Pumps—Bulletin 241 de- 
scribes 4 and 6 stage Type TM pumps. 
Cross-sectional iliustrations and tables of 
specifications are given. Dimensioned draw- 
ings and tables of dimensions accompany 
copy describing unit’s construction and ad- 
vantages. Warren Steam Pump Co., Inc. 


1 75 Close-Coupled Pumps—Close-coupled 

pumps, called Compac-units, are de- 
scribeu in Bulletin 242. This 8-page bul- 
letin presents clear and understandable 
cross-sectional photos of the units and 


uses these to point out construction and 
operation features. A full-page “Composite 
Rating Table” presents rating information 
at various heads for 9 different models of 
pumps. Warren Steam Pump Co., Inc. 


176 Compressors, Vacuum Pumps—Bulle- 
tin C-5; 16 pages. Describes complete 
details of construction including illustra- 
tive material such as photographs of parts 
of the units and drawings of detailed 
structural parts. Tables present size and 
capacity information. Chart of typical 
characteristics is given. Fuller Co. 


177 Pedestal Type Pumps—Listed in tab- 
ular form are heads and capacities 
of these units, also given is a Pump, Mo- 
tor. Drive table. Operating advantages 
are listed and illustrated and features of 
construction are outlined. Allis-Chalmers 
Mfg. Co. 


17 Materials Handling Pump—Catalog 
547 describes all late developments 
in the “Hydroseal” pump. Line drawings 
and colored illustrations picture improve- 
ments in construction and tables show 
performance based on clear water. “Cal- 
culating the Pump Required,” is a highly 
useful section of the bulletin. The Allen- 
Sherman-Hoff Co. 


MISCELLANEOUS 


179 Floor Resurfacing—This_recently- 
published folder describes the meth- 
ods of use of the company’s heavy-duty 
resurfacer for use on floors, traffic aisles 
and loading platforms. It contains a con- 
cise, clear description of the properties, 
methods of application and advantages of 
the resurfacer and is of interest to every- 
one who has problems in the maintenance 
and repair of concrete floors. Stonhard 
Company. 


180 Electric Tools—Bulletin 464; covers 
complete line of portable electric 
tools for construction and briefly describes 
such tools as electric hammers, drills, 
chisels, vibrating tools, accessories, screw 
drivers, etc. Prices are given. Syntron Co. 


181 Refractory Concrete—‘‘Lumnite for 
Refractory Concrete”; basic informa- 
tion on materials and methods used in 
making refractory concrete. Illustrations 
show application of concrete in construc- 
tion of furnaces, coke ovens, etc. Lumnite 
Division, Universal Atlas Cement Co. 


182 Gas Purger for Refrigeration System 
—Bulletin 160; tells how to cut power 
costs and raise condenser capacity by 
proper purging of non-condensible gases. 
Tables of ammonia properties, advantages, 
and complete illustrated material; 8 pages. 
Armstrong Machine Works. 


183 Grinding Wheels—Grinding wheels of 
various abrasives are illustrated and 
list prices presented; tables of sizes in 
inches are accompanied by photographs 
and line drawings of these various wheels. 
Grinding wheel dressers with list. prices 
are shown; 32 pages. Norton Co. 


1 84 Weldments—Bulletin SP106 tells about 

the services of this company’s weldry 
and the weldments turned out therein. 
The products of this weldry are shown and 
the text points out how flexible the method 
is. Graver Tank & Mfg. Co., Inc. 


185 Drop Forged Flanges—Manufacturing 
processes; physical characteristics; 
full-page tables of illustrations, dimen- 
sions, weights and prices. Space provided 
for future insertions. Phoenix Mfg. Co. 


186 Vapor Cleaning Unit—Latest equip- 
ment for steam detergent cleaning 
described in Form 6327R. Features of sim- 
ple operation, control and delivery out- 
lined by means of pictures. Engineering 
specifications and operating data given. 
Oakite Products, Inc. 


18 All-Purpose Electric Tool—Electric 
impact tool which, using standard 
attachments, will apply and remove nuts, 
drill, ream, tap, drive and remove screws 
and studs, extract broken cap screws and 
studs, run wire brushes, do hole saw work, 
drill brick and masonry and drive wood 
augers. Photos show machine in operation 
on many jobs; description of tool given. 
Ingersoll-Rand. 


188 High Side Floats—Bulletin 178 de- 
scribes inverted bucket high side 
floats ior aischarging liquia refrigerant to 
the low side of refrigerating systems. Five 
stages of operation are shown in drawings. 
Armstrong Machine Works. 
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and DRY .-:- 


with ECONOMY’S 
NON-CLOG SUBMERGED SUMP PUMP 


Always alerted, ready when needed, Economy’s 
automatic-starting, submerged, non-clog sump 
pump is first choice for large-area basement drain- 
age. Single or duplex installations, with capacities 
from 50 to 7000 G.P.M. Screenless—no strainers 
required. Unusually free from servicing. 


Other important uses: drainage of in- 
dustrial refuse pits; scale and elevator 
pits; boiler pits; small municipal sew- 
age stations. 


Write Dept. BC-1 for 
CATALOG No. E-345 


A complete story, with spex, installation drawings, etc. 
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Economy Pumps 


HAMILTON, OHIO 











Just Published... 


a book every power plant 
engineer and fireman should have 


BOILER FIREMAN'S HANDBOOK 


by Joseph R. Darnell 


This book, which is the result of the author's thirty 
years of experience in power plant practice, will 
provide boiler firemen and power plant engineers 
with accurate, dependable data for solving many 
combustion problems. It also offers many helpful 
suggestions for the successful operation of various 
pieces of apparatus found in the power plant, such 
as temperature measuring and gas analyzing instru- 
ments, draft gauges, air preheaters, stokers, oil, gas 
and pulverized fuel burners, forced and induced 
draft fans, feed water heaters and economizers. 


TECHNICAL PUBLISHING CO., 

53 W. Jackson Bivd., Chicago, Ill. 

Send me copies of Boiler Firemens Handbook at $3.00 
each. Enclosed is my check or money order for 

or send C.0.D, ___ 

Name Bhd 

Address = 














GOLDEN-ANDERSON 
design and build 


over 1 500 


types and sizes in 


Automatic Valves 


for safe protection on any 
high pressure installation 


For more than 35 years Golden- 
Anderson has manufactured En- 
gineered-Protection valves for 
the safe, dependable control of 
the most difficult and adverse 
flow conditions. 





Write today for descriptive technical catalog 


GOLDEN-ANDERSON 
Value 


Specialty Company 


PITTSBURGH 22, PA. 
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_ 


Ba ranie— \ 
—Adecer w™\ Makes ALL 


spROCc 2G pide 


ypith Cha! 


Ten standard sizes take care 
of all types and makes of 
valves; fit valve wheels from 
2 to 30 inches in diameter. 


Request Illustrated Catalog Bul- 
letin PP, prices and name of 
local distributor. 


BABBITT STE 


NEW BEDFORD 


Valves 
INSTANTLY 


Accessible! 


® inexpensive BABBITT Sprocket 
Rims provide instant, handy con- 
trol of overhead and other out- 
of-reach valves. Now — valves 
can be installed anywhere they 
should be, regardless of acces- 
, bility. 
Babbitt Rims fit any valve, any 
style, with either rising or non- 
tising stems. Installed in a jiffy 
. «- simply by clamping directly 
onto hand wheel of valve. Do 
away with clumsy makeshift ap- 
paratus or specially-made chain 
wheels. 


Distributors in 
All Principal Cities 


AM SPECIALTY CO. 


MASSACHUSETTS, U S.A 
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COOLING 
TOWERS. 


Shipped from Stock! 


INDUCED DRAFT... 


Horizontal or vertical air flow, with 
ultra-efficient Moore “Lifetime” Fans, 
No gears, no belts, no couplings, 
no corrosion problems. Heavy- 
duty All-Monel pressure blowers, 
trouble-free under most severe 
conditions. Slow-speed, ball 
bearing, direct drive motor is 

IN the hub. Other advanced 


and thoroughly proved me- 
chanical and_ structural fea- 
tures throughout. 


NATURAL DRAFT... 


Standard spray towers or with coil 
systems in base, with or without basins 
or internal decks. Low pressure water 
distribution. Bolted assembly of Red- 
wood or All-Metal, shipped complete. 


ALSO ALL OTHER TYPES AND SIZES; 20 
YEARS OF COOLING TOWER LEADERSHIP 


For further information see Sweet's 
Files, Chemical Engineering Catalog, 
ASH & VE Guide, etc. 


ENGINEERS * CONSTRUCTORS * MANUFACTURERS 
FIDELITY SURDING, KANSAS CITY 6, MISSOURI 





Fla., Orlando—Orlando Utilities Commission has plans 
for expansion in municipal steam-electric generating sta- 
tion, with installation of equipment for increased capacity. 
Contract is being let for steel frame superstructure and 
work will begin soon. Robert & Co., Bona Allen Bldg., 
Atlanta, Ga., are consulting engineers. 

Ga., Savannah—Union Bag & Paper Corp., Savannah, 
is reported planning further expansion in power plant 
and power facilities at local paper and paper board mill, 
with installation of steam-electric generating unit and 
auxiliary equipment. Cost estimated in excess of $2,500,- 
000. Main offices are in Woolworth Bldg., New York, 
N.Y 


ill., Chicago—Commonwealth Edison Co., 72 West 
Adams St., will begin work soon on proposed new power 
substation at 5043-49 West Madison St., to be known as 
Austin substation, about 42 x 86 ft. No estimate of cost 
announced. Holabird & Root, 180 North Wabash Ave., 
Chicago, are architects. 

Kan., Coffeyville—Municipal Water & Light Dept., is 
considering expansion in municipal steam-electric gener- 
ating station, including installation of equipmént for in- 
creased capacity. Cost estimated about $825,000. Pro- 
posed to arrange bond issue in that amount. 

Mich., Detroit—Burroughs Adding Machine Co., 6071 
Second Ave., calculating machines and parts, has ap- 
proved plans for new addition to boiler house at plant, 
estimated to cost about $100,000, with equipment. Con- 
struction will proceed at early date. Albert Kahn Asso- 
ciated Architects & Engineers, Inc., New Center Bldg., 
Detroit, is architect and engineer. 

Mich., Escanaba—City Council, A. V. Aronson, city 
manager, has plans under way for new municipal steam- 
generating station. Proposed to carry out project in 
1948. No official estimate of cost announced. Laramore 
& Douglass, Inc., 327 South LaSalle St., Chicago, IIl., is 
consulting engineer. 

Minn., Minneapolis—Board of Regents, University of 
Minneapolis, plans extensions and improvements in power 
plant at institution used for central-heating service, with 
installation of new boiler and miscellaneous equipment. 
Cost reported close to $300,000. Helmick, Edeskuty & 
Lutz, Essex Bldg., Minneapolis, are consulting engineers. 

Neb., Columbus— Consumers Public Power District, 
Columbus, plans new power substation on local site, re- 
ported to cost about $70,000, with transformers, switch- 
gear and accessory equipment. Also will build power 
substations at Scottsbluff and Norfolk, Neb., each to 
cost about same amount. 

Y., Niagara Falls—International Paper Co., 1225 
Buffalo Ave., has preleminary plans for new steam power 
plant at local mill, reported to cost over $1,000,000, with 
boilers and auxiliary equipment. Main offices of com- 
pany are at 220 East 42nd St., New York, N. Y. 

N. C., Tarboro—Town Council plans extensions and 
improvements in municipal oil engine-operated power 
plant, including installation of new Diesel engine-gener- 
ator unit and auxiliary equipment. Also will make ex- 
tensions in municipal distribution system and facilities. 
Bond issue of $500,000, has been authorized for project. 

N. C., Valdese—Waldensian Hosiery Mills, Inc., plans 
installation of electric power equipment in connection 
with an expansion and modernization program at knit- 
ting mill, including new addition to present structure. 
Proposed to begin work soon. Cost estimated about 
$725,000. 

Ohio, Ashtabula—Cleveland Electric Illuminating Co., 
75 Publie Sq., Cleveland, Ohio, has preliminary plans for 
addition to high-tension switching station at Ashtabula, 
reported to cost close to $2,000,000, with transformers, 
switchgear and auxiliary equipment. A new power sub- 
station also is being considered at Fairport, Ohio, to cost 
ay $850,000, with equipment .and connecting 
ines. 

Ore., Portland—Portland General Electric Co., 621 
S. W. Alder St., is arranging an expansion and better- 
ment program in 1948, including extensions in generating 
plants, power substations, transmission and distributing 
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lines, and other operating facilities. Fund of about 
$7,500,000 will be appropriated for project. d 

Tenn., Springfield—Springfield Utility Commission has 
plans under way for new motor-driven pumping station 
and filtration plant for municipal water system. Also 
elevated storage tank and tower. Entire project esti- 
mated to cost about $400,000. Proposed to carry out 
work in 1948. Howard K. Bell, Lexington, Ky., is con- 
sulting engineer. 

Tennessee—Town Councils of Portland, Gallatin, Dick- 
son and Springfield plan installation of municipal natural 
gas distribution systems, with joint pressure pipe line for 
main supply service, including meter houses, control sta- 
tions and other operating facilities. Entire project is 
estimated to cost close to $2,000,000. Barnard & Burk, 
Triad Bldg., Baton Rouge, La., are consulting engineers. 

Texas, Amarillo—Southwestern Public Service Co., 
Amarillo Div., plans expansion in local East steam-elec- 
tric generating station, with installation of new 37,500- 
kw turbine-generator unit and auxiliary equipment. A 
new multi-story addition will be built, to present building. 
Entire project estimated to cost over $5,000,000. 

Texas, Corpus Christi—Central Power & Light Co., 
Corpus Christi, will expend about $18,000,000 in connec- 
tion with proposed expansion and improvement program, 
recently referred to in these columns, including exten- 
sions in generating stations, power substations, transmis- 
sion and distributing lines, and other facilities. Large 
increase in present generating capacity will be provided. 

Texas, Dallas—Pure Ice & Cold Storage Co., 906 South 
Harwood St., has approved plans for new addition to 
cold storage plant, reported to cost over $85,000, with 
equipment. Proposed to begin work on superstructure at 
once. Bertram C. Hill, 4703 Ross Ave., Dallas, is archi- 
tect. 


Texas, Longview—Proposed new steam-electric power 
plant of Southwestern Gas & Electric Co., Shreveport, 
La., in vicinity of Longview, recently noted in these col- 
umns, will be equipped for a capacity of about 150,000- 
kw, and will represent a reported investment of approxi- 
mately $10,000,000, including power substations, -trans- 
mission lines and other operating facilities, Sargent & 
Lundy, 140 South Dearborn St., Chicago, Ill., are con- 
sulting engineers. 

Utah, Provo—Department of Utilities, 7 South Univer- 
sity Ave., has plans for expansion and improvements in 
municipal steam-electric generating station, with installa- 
tion of new equipment for increased capacity. Cost esti- 
mated at $1,250,000. Bond issue in that amount has been 
authorized. Work will proceed soon. Elmer A. Jacob is 
engineer and superintendent. 

Utah, Salt Lake City—Standard Oil Co. of California, 
225 Bush St., San Francisco, Calif., plans power plant in 
connection with new oil refinery in vicinity of Salt Lake 
City, where large tract of land has been secured. Entire 
project is reported to cost approximately $5,000,000. Pro- 
posed to begin work early in 1948. 

Wash., Friday Harbor—Orcas Power & Light Co., 
Eastsound, Wash., has plans for expansion in Diesel- 
electric generating station at Friday Harbor, including 
addition to present building and installation of two 300- 
kw Diesel engine-generating units and auxiliary equip- 
ment. Work will be carried out soon. W. S. McCrea, 
Perkins Bldg., Tacoma, Wash., is consulting engineer. 

Wash., Tacoma—Board of Port Commissioners, George 
Osgood, manager, has plans for new four-story cold stor- 
age plant on water front, 130 x 156 ft, estimated to cost 
about $450,000, with equipment. Proposed to begin work 
soon. Smith & Murray, Perkins Bldg., Tacoma, are engi- 
neers. 

Wis., Green Bay—Northern Paper Mills, Green Bay, 
has approved plans for new multi-story addition to power 
plant at mill, about 32 x 32 ft, and will install equipment 
for increased capacity. Erection will be carried out by 
day labor. No estimate of cost announced. Sargent & 
Lundy, 140 South Dearborn St., Chicago, IIl., are con- 
sulting engineers. 

Wis., Holcombe—Northern States Power Co., Eau 
Claire, Wis., has tentative plans for new hydroelectric 
generating station on Chippewa River, near Holcombe, 
with ultimate capacity of about 35,000 kw. Project will 
include power dam, with 600-ft spillway section, generat- 
ing station, power substation and transmission line to Jim 
Falls, about 15 mi. distant. Cost reported over $5,500,000. 

Wis., Janesville—Wisconsin Power & Light Co., Madi- 
son, Wis., plans new power substation at Janesville. No 
estimate of cost announced. Proposed to carry out con- 
struction early in 1948. 
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NEW DESIGNS 


FOR CONTROL CONSOLES 


ASSEMBLY OF 
DESK CONTROL UNITS 





New Falstrom design develop- 
ments in control centers in- 
clude such distinctive assem- 
blies as the desk consoles 
shown here. Created to fit 
entirely new idea trends in 
instrumentation, this console 
group features 

..- instruments and controls 
mounted desk high for easy 
visibility and accessibility 
..-flexibility—integral units 
may be added to, or moved 
from, a common steel chan- 
nel base 

...drop handles on remov- 
able front panels to permit 
ready access 

... adjustable fall braces to 
regulate opening of lid 
..-new dynamic color 
finishes 

Falstrom is headquarters for 
everything new in instrument 
panel design. Discuss your 
new projects with us or write 
for Bulletin 126 








MODERN TEST 
INSTRUMENT CABINET 


OF 











CONTROL PANEL WITH 
MONITOR’S DESK 





HEAVY DUTY PUBLIC 
UTILITY CUBICLE 
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FALSTROM COMPANY 
Steck Housings siuce 1870 
7 FALSTROM COURT «+ PASSAIC © NEW JERSEY 
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CLASSIFIED ADVERTISING 





HELP WANTED 


EQUIPMENT WANTED EQUIPMENT WANTED 

















POWER ENGINEER 


For head of power service in large 
industrial plant, including power- 
house 15,000 kw capacity, refriger- 
ating machines and air compres- 
sors, steam and water distribution, 
including filtration plant; heating, 
ventilation, and air conditioning. 
State education, experience, refer- 
ences, personal data, salary ex- 


pected and when available. Include 
small photograph. 


Address to Box 1604, 


POWER GENERATION 
53 W. Jackson Bivd., Chicago 4, Ill. 


BOILER WANTED 
for Immediate Delivery 


One Used or Surplus 450 psig design pressure steam boiler in first- 
class condition, capacity approximately 200,000 lbs of steam per 
hour at 650° F to 725° F steam temperature, natural gas or oil fired. 


In first reply please give fairly complete data including approxi- 
mate dimensions, type, age, and condition of boiler, when and 
where unit can be inspected, best delivery possible, what acces- 
sories will be with boiler, and price F.O.B. cars shipping point. 


Will also consider a boiler designed for much higher ponent 


than 450 psig. 
Box 1600 
POWER GENERATION 


53 W. JACKSON BLVD. CHICAGO 4, ILL. 











Mechanical Design Engineer 


With Administrative Experience 
in the Design of 
Steam Electric Stations 
Preferably Between 
35 and 45 Years of Age 
LARGE EASTERN UTILITY 
All Replies Strictly Confidential 


Address Box 1602 Care of 


POWER GENERATION 
53 W. Jackson Bivd., Chicago 4, Ill. 








SALESMEN & AGENCIES EQUIPMENT FOR SALE 

















MANUFACTURER’ ee ; bo estab. 
ishe team Specialty Manufacturer has 
territories open for some one handling FOR SALE 
kindred but not conflicting lines. Address 600 K.W. Allis-Chalmers .8 PF 440/3/60 
Box 1605, Power Generation, 53 W. Jack- Generator direct connected to 120 RPM 
son Blvd., Chicago 4, IIl. Allis-Chalmers Cross Compound Steam 
— — na Le Foe Poa 
cylinder can be sleeved at nominal cos 
BUSINESS OPPORTUNITIES with factory recgmmendation to oper- 
ate at 175 lbs.), 450° F. max, temp., 
including generator panel also 440/360 
MANUFACTURER'S AGENT with a Chi- M.G. Exciter. 
a = — a sn age A - ogg om Location: Near Honolulu, Hawaii. 
an a ona echanical, Heating or Al- 
lied equipment account in the Middle West. —_ J fion'excellent—-has. seen little use: very 
ress Ox a - ’ 
TION, 53 W. Jackson Blvd., Chicago 4, Ill. reasonably priced for quick sale. 


Write 

















Construction Superintendent 


Large engineering organization de- 
sires construction engineers. Must 
have considerable experience in 
steam electric power plant con- 
struction, and be thoroughly quali- 
fied to direct field layout work, 
preparation and construction re- 
ports and specifications for subcon- 
tracts. Submit complete experience 


record. 
Box 1587 


POWER GENERATION 
53 W. Jackson Bivd., Chicago 4, Ill. 











.WANTED — BY OIL COMPANY IN 
TEXAS—Man under thirty-five (35) expe- 
rienced in water treatment, testing and 
control for high pressure boiler plant in 
Southwest Texas. Plant is part of Natural 
Gasoline Processing Plant. Degree not 
essential but experience absolutely neces- 
sary along lines required. Give complete 
details as to experience and qualifications, 
salary expected and availability in first 
letter. Address Box 1586, Power Genera- 
tion, 53 W. Jackson Blvd., Chicago 4, Ill. 


PROMINENT MID-WESTERN GLASS 
COMPANY will consider applicants with 
sound technical education or experience 
for position in research, development and 
combustion engineering. Address Box 1588, 
Power Generation, 53 W. Jackson Blvd., 
Chicago 4, Ill. 








EMPLOYMENT SERVICES ALEXANDER & BALDWIN, LTD. 
BOX 3440, HONOLULU 1, HAWAII 














EXECUTIVE-ENGINEERS. A highly spe- 





cialized and scientific service designed for 
the procurement and placement of trained FOR SALE 
personnel in all sections of the United 
States. Negotiations confidential. No re- Steam Boiler, Farrar & Trefts, 109 hp, 
pa § p= OC SULTANTO of ten 125 lb P, Winker Stoker, Minn.-Hon. 

. ast : 
Monroe St., Chicago 3, Illinois. Controls, like new, in actual use about 


16 months. 


VICTORY CHEMICAL CO., INC., 
HELP WANTED BUFFALO 10, NEW YORK 














MECHANICAL ENGINEER WANTED — 





Several years’ experience in Steam Power 
Plant Operation; age under 36; Pacific 
Seuthwest; permanent; expanding com- 


munity. Address replies to Box 1594, 
Power Generation, 53 W. Jackson Blvd., — 
Chicago 4, Ill. 


POSITION WANTED 





to make your busi- 








POSITION WANTED—Mantenance Super- 
visor or Plant Engineer. Age 37. Experi- 
ence 14 years in maintenance construction, ness Wa nts nown 
and operation of large boilers, turbines, 
and associated equipment. Familiar with 
poem eo = omg = 4 th h | ifj d 
power plant manitenance, including hig 
pressure steam-pipe and boiler welding. roug Cc assi le 
machine shop, and electrical. Capable of 
a all Ls Mg a a ° 
nes ow employed as Supervising Me- d 
chanical Engineer. Will consider assistant’s a vertisements. 
position with possibilities, References. 
Address Box 1595, Power Generation, 53 
W. Jackson Blvd., Chicago 4, Tl. 
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Use | 


for trouble-free valve jobs 


Dense without being brit- 
tle—tough, yet resilient. 
Vulcodise will not swell, 
warp or soften—in fact, 
its absorption is less than 
1 per cent. ... That is 
why an old Vulcodise 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc - in _Pieces— 


the —_— 





In renewing the disc, 
note how easily and 
quickly the Vulcodise 
Jiffy Disc Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in 
a jiffy. 


THE D. T. WILLIAMS VALVE CO. 
Cincinnati, Ohio 











TAKES OFF 
COMBUSTION 
DEPOSIT 


Gamenrte reduces accumulated combustion deposit to a fluiiy 
powder which the draft normally carries up the stack. Its action reaches 
everywhere—tubes, passes, refractories—even areas that are inaccessible 
to ordinary hand cleaning. In addition—Gamlenite has the exclusive 

property of Gamlenizing all metal surfaces— 
which means that it provides corrosion-resist- 
ant properties that minimize re-accumulation 
of combustion deposit, and greatly extend 
the life of all boiler metal parts. Send for 
Bulletin 454 which gives complete details. 

1469 Spring Garden Avenve—Pittsburgh 12, Pa. 

195 San Bruno Avenue—San Francisco 3, Calif. 

11 Broadway—New York 4, N. Y 











FOR ENGINE EXHAUST AND INTAKES 



































"FOR COMPRESSOR INTAKE AND 
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VACUUM PUMP DISCHARGES 





THE MAXIM SILENCER COMPANY 





89 HOMESTEAD AVE,, HARTFORD 1, CONN. 
TE LOREEN SIA co 














YOU GAIN BY GETTING 


BotrH FROM BROWNELL 


When you have a BROWNELL MATCHED UNIT, 
only one manufacturer is accountable for both 
the boiler and the stoker. There’s no division 
of responsibility. More than that, you know 
that you have good heatin — equipment—with 
a great reputation back o 

A BROWNELL MATCHED UNIT gives you all 
the benefits of mechanical firing . . . smoke- 
less combustion; automatic regulation; fuel 
economy ; saving of time, labor, and worry. 

Brownell boilers and stokers offer you a 
wide range of selection to meet your require- 
ments. Along with Brownell equipment goes 
competent engineering service. 

The Brownell agent in your vicinity will 
be glad to give you full information. If you 
don’t know his name and address, write us. 


BROWNELL COMPANY 


420 N. FINDLAY ST. 
DAYTON 1, OHIO 


BROWNELL MATCHED UNIT of Low Pressure 
Boiler and Worm-Type Underfeed Stoker. 
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MINIMUM WEAR and 
MINIMUM HEAD LOSS 


There’s only one moving part in Chapman Tilting 
Disc Check Valves—the balanced hinge-pinned disc. 
When opened, the disc rides smoothly in the flow, 
minimizing wear on bearings and hinge pins. And 
since the disc seat lifts away when opening, and drops 
back when closing, there’s minimum wearing of the 
seats. The disc closes quickly and quietly because of 
the effect of the stream against the short flap. Ham- 
mering and consequent strains on pipe lines are 
eliminated. 




















Cross-section of the Chapman Tilting Disc 
Check Valve illustrating the way that the 
balanced disc is supported on the pivot, with 
arrows showing the travel of the disc. A fea- 
ture of the design is that the disc seat lifts 
away from the body seat when opening, and 
drops into contact when closing, with no 
sliding or wearing of the seats. 





Head losses are also reduced to a minimum because 
of the design and balancing of the streamlined disc. 
Experience has proved that Chapman Tilting Disc 
Check Valves effect savings of from 65% to 80% 
in head losses over those experienced with conven- 
tional type check valves. 

Chapman Tilting Disc Check 
Valves are available in 
either iron or steel. 


Send for bulletin containing engineering deta 
and reports of tests. 


The Chapman Valve Manufacturing Co. 
INDIAN ORCHARD, MASSACHUSETTS 
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TO STOP CORROSION! Permutit’s De- 
aerating heater prevents pes 
removes all oxygen and free CO: from 
feedwater. Standard designs for pre 
up to 100 psi and capacities up 
000 pounds per hour. Utilizes b 
haust steam. 











® reducing the silica co 
Permutit Silica Remo 
gents used are low-cost 
byproducts. It can be a 
soda treat- 
alizers. 


TO SOFTEN WATER ; 
©’ ® Permutit’s Automatic Zeolite 
Softeners efficiently and economically rex 
move hardness from water. The effluent is" 
zero hardness water! 


TO REMOVE IMF 


“+ ® Precipitators re 
color, odor, hardness, a 
impurities from water 














Wale betel! inks on the ccisipanpeit te tisdale 
Company, De, 1, 330 West 42nd St., New York 18, 
N.Y. or to the peincrtit Company of Canada, ee Hou 





